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m m m 

tj' > + 'J > 

*^H.g(iff*aSSK7^"' U > (gankyrin) . ^®Mi§S:CK^© 

ffFiaiaS (hepatocellular carcinoma; HCC) {i^^SiO'I^T 

Fb^{c H C C M#Ol^^S.D'?^0{i^ ^ ni:iiM;6<*> 29 . ^©M*. "CT 
1^ ^ ^i: 1^ Jta L X I- ^ -2) (Arii, S.et al. . Primary liver ca 

ncer in Japan, Spr i nger-Ver 1 ag (1992) 243-255 : The liver ca 
ncer Study Group of Japan, Primary liver cancer in Japan, Sp 
ringer-Verlag (1992) 445-453) o L I. fl ti< . ^ (Dm L^^i^M 

/caitS© 1 o iiM-lS^ E^Ifi^ tc^ik (c^i L/i^®flfl^M^OJ: 
^ "tr i> (The Liver Cancer Study Group of Japan, Ann. Surg. (1 
990) 211, 277-287; Be 1 gh i t i , J. e t a 1 . , Ann. Su rg. ( 1 99 1 ) 214,114 
-117) o 

# ^> H C C.©ao/i)N® it^E^® ^^^^tfl^ L (Mise, M.et al. 
, Hepatology (1996) 23. 455-464; Furutani, M.et al., Hepatol 
ogy (1996) 24, 1441-1445; Furutani, M.et al.. Cancer Lett. ( 
1997) 111. 191-197) o ^§ "in T^ck a n-1 (Mi+^Co 
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A : T i y - r iy h 3 y X y JL — ) mRNA^fr^^i:^ 

fpl^m.'J>-t^ (Furutani, M.et al., Hepatology (1996) 24. 1441 
-1445)o 

fii^<^ttl-r-5.HCC©^^4':^^-7-7^7-;i)<3j^s:>i^nTl^^ (The 
liver Cancer Study Group of Japan, Primary liver Cancer in J 
apan, Springer-Verlag (1992) 445-453; The liver Cancer Study 
Group of Japan, Ann. Surg. (1990) 211, 277-287; The liver Ca 
ncer Study Group of Japan, Cancer (1994) 74, 2772-2780; Fran 
CO, D.et al.. Gastroenterology (1990) 98. 733-738; Calvet, X 
.et al., Hepatology (1990) 12, 753-760) o 



■t ^tzibiz^ H c c B^<DXi]^.^<DcdNM^ i m-^ A(D^mcmk^^ 

-f Y 3 ^ h (subtract) L fz.o ^(J^^^. T > + 'J > U t° - h ^ ^ 
— rj (aniiyrin repeat motif) (D ^ h ^ in vi tro:fc J: i n v 
ivo ©T -y -tr -T I^.T- ^ Utt ^ ^ ^ fr ^=j: it IS ^ . ii y ^ ^) 
L /Co 

o T * ^ (i . if *1 ^i: ^" > + 'J > ^° ^ ^ ^ H\ ^ n ^ c3 - K 

±ie®^M^^^^-r ^ /ci6. *^H^(i. : 2{c^^i.4 

-feOAl a;6^i^ 2 2 6fi[©Gl y (D7 x J '^W.J'M)^ hlSL^ ^ ^ 
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it^fz. iE^iJ#^ : 2 IZTjK-t 1 4 fe® A 1 a jb^ih 2 2 6 {4 

{d: * /c. : 2 {CTK-r 1 fiL® M e t ^> 2 2 6 & O 

G 1 y^trOTxy ^lE^iJ l^T 1 X(i^ISJ[i@©T i 7 M ® ^ 

. jtiD s. / X « fib © 7 ^ y ^ c ct s a ^ {c J: ^9 ^ 1$ $ n T i y 

:$:||B^(i^/c. @£^J#-^ : 1 ^ ^ S @e ^'J ^ W ^ -5 D N A i . 
X h 'J > i > h /a ^ i^t^ T T ^ W ^' -f X C i -e ^ D N 

6 'f^ 'J y 5^ K ^ii^-r S o X h U > i > h /j: ^ft^ i (1 . I?|J ^ 
6 5°C. 0. lxSSCS.a'0. l%SDS(Cj;0-^^'in'l>^f4^ 

* % ^ /c. le^ij # -f- : 2 Tf: -r 1 4 © A 1 a ^ 2 2 6 

oG 1 y t-u(DT i y^ie^lJ*^•^^*:). a.o^->^'j >©^%^s^ 

^ W ^ a 'f^ U ^ 7° ^ K ^ 3 - K t- DNA . le ^ij # ^ : 2 Tf: ^ 
1 4{a:©A 1 a;6^'i2 2 6^iOG 1 y^-e®Ti y^@e^IJ{c4^l^T 
1 X(imil(^®T ^ y^CDiX^. #JnS.?>VX{d:ffli®T ^ y^(cJ: 
6 M ^ (I J: <9 ^ t$ ^ n T ^ y ^le ^ij fi£ «9 s K-oti' > ^ ^) > cD 

±<^^^m^^mwLx\.^ ^) ^-yf- =i - dna xum 
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^ ^ -e ^ i; ^' ^ X -r -2) C i # -5 D N A ct <9 - K ^ 

h U > a. > h ^i: ^ 14^ i ^ i^ij X. (i" 6 5 °C . 0 . 1 X S S C S. 0 
*l|B^{i*/Cs 4{C^^1 4fiz:®Al a*^b2 3 Ifir 

:*:^B^li*/c. iS^iJS-^: 4{C^-ri 4{i®Al a*^'^2 3 1{4 
©Me t tT-©T^ y^ie?iJ{c4ol^T 1 X«^IJcfi©T i 7^®^ 

*^B«ti* /c. i£?'J#-§- : 4 (C^^ 1 {i©M e t «i 2 3 1 fit© 
Me tt-e©T^ yM@^^lJ;6^'ifi£^9. tf > ^ ycD^i^^^m^^ 

^ . ie ^IJ # : 4 :^ -r 1 © M e t i)^ 2 3 1 © 

Me t t-e©T ^ y^ie^IJ{c:fo^,^T i X{^mij^e©T ^ y^©^^ 

* |g ^ > le ^ij # : 3 {C ^ ^ ^ ^ i£ ^ij W ^ -5 D N A ch . 

X h u > i > h /j: ^ T ^^ -r u X f ^ c > ^ ^ D N 

A !3 J; «9 3 - K $ n T «9 ^ o > ^ U > © ^ fi^ K ^ W T 
-g. U ^ y ^ K ^ -r >E) o X h U > i > h m: ^ 14^ <h > -^ij X. (i' 
6 5°C. 0. IxSSCSiO^O. l%SDS!c=}:J9-^;i'inS^f4^ 
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* M t /c. ie # : 4 lZ7jk-t I 4 {4 CD A 1 a ;&m^ 2 3 1 {4 
©Me t t (D 7 i ^ ^ J$L ^ . S.'Dti'>^U>CD^m^^ 

^ ^ w -r s 'f' u ^ :/ ^ K ^ =1 - K -r D N A . se ^(j s -I- : 4 tc ^ 
<ii ^Mi^iz <i: <o mm^ ntz7 i y mni^^i^^ ^hf^o . jl o # > ^ >j > 

le ^IJ # : 3 :^ ^ S le ^ W D N A i . X h 'J > ^ > 
h ^j: ^ # T T -r ^ U ^' X -r ^ C i TT ^ D N A {C J: <9 - K 

iz •> ;UiS^ij;6<{^J!]n ^ ti/c > c^' i- j]y H 1m U ^7° f- K^S#^-r 6 
o X h U > i > h ^ ch Ji . -f^ij ^ ii" 6 5 r . 0 . 1 X S S C S. 

tz. mnm^ : G Iztt^-T i a a \ a i> 2 3 l{i 
^ t . le^ij # : 6 {c ^ -r 1 4 & ® A 1 a 2 3 1 

MJ!ins.?>'/x{ite£DT ^ >^ m^z J: ^ mmtz J: ^ mm ^ ntzT i 

:^^mitttz. IS ^ij # : 6 {C t" 1 (4 © M e t ^> 2 3 1 14 © 
Me t ^T®T i 7^ie^lJ;{>^^^i9. ^- ^^ U 

w ^ ^ 'J ^ ^ f- v^mm-r^o 

:^Mmitt fz. le ^ij S : 6 :^ 1 ® M e t *^ 2 3 1 fir © 
Me t t-C(D7 i y^ie^lJ{c*>l^T 1 XltW^M(D 7 i J mcDX^ 

X # ira s. c^' / X {fe ® T ^ y M {c J: >z, B ^ c J: D life $ n T i y 
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:^mm^tttz. iE?iJ#-f- : 5 {C^-r^^Sie^iJ^Wt- ^ D N A i > 

X h u h^i^f^T-^^wyu y X -r ^ c t ^ ^ D N 

6 5°C. 0. lxSSCS.a'0. l%SDS{Cct«9-^^'^tli>^it 

-e* -So 

iE^iJ#-i- : 6 iZTjk-r 1 4 fir© A 1 a 2 3 1 
cDMett-tr^T^y ^ SS ^ij S5c «9 . a-o^'>^U >®^'i^^fl^ 
^ ^ W -r S U ^ 7° ^ K ^ =1 - K ^ i. D N A . SB ^iJ # : 6 
fl 4fi:®Al a*^b2 3 H±®Me t t 1: (D T i J mw.niz ^ 

J: -i) cfc «9 ^ tfp $ ti T = y mie^'J ^i)^ ^> ^ 0 . ja o > ^ u > 
itmnm^ 5 {c^^i^sie^'j^wt- ^ d n a i . x h u > x > 

h ^j: ^ ^^j^ T T- T"" U ^ X -r C eh -e ^ ^ D N A {C J: =i - K 

{c -> ;n£^i]*<{^tjo $ n/c •> ^' ^uf^in u ^ -7° f- Y'^mmt ^ 

o X h 'J > X » i (i . -I?!] X. ti' 6 5 °C . 0 . 1 X S S C S. 

* ^ ^ . |tj IS CD ^> 'j ^ ^ ^ F ^ 3 - F ^ 2) D N A ^ W ^ 

S o 
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* ^ t /c. ii le o u ^ y 5^ K o it :^ T- * T . m^^^) 

^mmitt tz. Hu IE ® ^> U ^ ^ K {C ^ L T # M 6^ S itJ -r -i* ia 
* ^ * /c. m%^(Dm,W # > ^ U > U ^ y 5^ F # ^ n 

o 

^ K {C ^ ^ T > ^ -b > X U =1' 5 ^ U ^ f- K (i t L < liMtR 

mm =1 h' >^^tSo 

o 

:^m^^itttz. ly ^ V > 'J ^ "T" ^ K i R b i © 1$ ^ {C *f "T -i) 

> r:^i4{C:fe R b ® T-?? t^?' > 4- U > 'J ^7"^ KX 

ItiJ >^ V > 'J ^ ^ K ^ W ^ i . > 4^ 'J > ^ f- K O T 
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t^mm.ti- ^^j-ii^m^t fj le > ^ u y # W ^ (i . m^i.^ 

it-^tz. iS y ^ > U ^ 7° ^ K i N F /c B i {C >ct 

-r >5 ^" > ^ '>> > 'f^ U ^ y ^ K ® T =!" - X h X T > ^ — X h ® X 
^ ij - ^ > r 4o l^ T . N F /c B <D 1? T t^" > 4^ U > U ^ 

:f ^ K X ^" > + U > U ^ 7° f- K ^ W 4^3 s ^" > 4^ U > ^^ U ^ 7° 

gfli-ti: L ^ . ® 7^- > 4^ y > U ^ 7° f- F X N F /c B ^ ^ tH 
EI ® ® ^ # ^i: 

E13{i. 5AoffFffi<*# (1-5) ©lESflfm^ (N) 

(T) ;6M^OmRNA^t h7y >-^U >cDNA^-:/a-^'<t 

ll4{i. m.^ (D^^ hJi;fflmi^<DmRNA^t h^'>^U >cDNA 
H 5 a. «^ ©iE^im*^*® m R NA^k h^'V^'J >cDNA 
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^ ^ o 

MBit. 3 A(DM'mMm (1-3) ©JE^ffF*!^ (N) J^O'ffF^ 

( T ) *^ h>cDmmmm<^^ © ^- y + >j > u ^ ^ ^ k ^ . tn.ti' 

m 9 it. i1' > ^ ^) > U ^ y 5^ K i G S T i © ii ^ U ^ y ^ K 

EI 1 0 . > 4^ U > U ^ ^ 5^ K ch H A i CD ik ^ 'J ^ ^ ^ K 
^ 2 9 3 ilHSafCifel^T^^^ -It. S'i? ®tn:^*:f:ict «9 ^Hi L fcMm^ 

El 1 It*. > + 'J > U ^ r 5^ K t H A i ® ife ^ ;f> ^ ^ f- K 

El 1 2 (i . N I H / 3 T 3 ,^ffl US ® ® ^ ® ^ffl ill ^ ;fo (:^ § m R N 
A<&V't7X;y >4^'J >c DNA^:/n-7'<i: LTyif>iSCJ:«9^ 

Ell 3{i. S>!r©^^-z?ii5iL/cNIHX3T3*HBS®mRNA 
Ell 2<i:|nj^tfcL-C^i±lL/cMm^^-#-ii^Z'1cl!;EItr*'g.o 
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^ -r SI T * ^ o 

^ C <i::6<-e$ -So iliE^Xli^® cDNA© X i^' U 

tLTtSs ^ZT V ^ y 3 y'A (Nucleic Acids Research ( 
1988) 16, 10937 ) . ^ 7 r U > ■k' ' ^ W ^" ^' ^ - a 
y{k (Cell (1979) 16. 443-452 ) ^ ^ » O ^ ^ it ^ ^ 

^m'^M (D iS y ^ ^) > ^^ U ^ ^ K ^ =3 - K -r a it ^5 ? . -B''] X. {i" 
. iESflTla^36^ •^JIM L c D N A -5 y ^ U - <h . ffF0*l^;{?^'i 

AfcS^-T'S c DNA^aiR-T'S - t \z. ^ ^0 n h tl ^ o 

i.^-e> Miij«oiE'^fFm^S5!^® — c D N A eh {i>a©ffF^*a^ 



1 0 



• 
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^^(D-^m c DN A t^m-^. mm^ir ^ Z. t iz ^ K) -':^miz L 
Ztl^~:^miZht'-to ffF0,m^S*® c D N A ® 9 . lEn 
ffF*I^ 1^ ^ L T l.^ t ® {i . © {5 i ^ ii iij # ^£ -r IE 

o 

-t^ mM^^tz^l^.^ o ^C-e. :^I^^Wr'ScDNA-:$:llD 
NA^I^*^n{i\ ffF^mM(c#M6<J^i: c D N A;OM# tlSo 

n/ccDNAirM--^:i:^® cDNA^ :/ n - :/ i L T ffl T . j^' > + U > 
^ ^ L ni: I ^ *ffl Sa X {1 *I ^ CD mRNA {CitLTy--tf>:^o .yf"^ > ^ =^ 

t ^mm-t ^ c i d^-e § o 

±ieo J: 1^, n/ccDNAX (icDNAif y n - :/ i LT. cDNA 

MiffX (± a ;6^ t> 7^7- > 4r u > it e ^ ^ ^# c i /&< -e g o t . ^# 

n cDNAcD ^ S @e ?'J ^ ^ -5. C ch {C <t «9 s t^" > ^ u >Mii:=¥-mm 

K o T ^ y ^ le ^ij ^ ?f ^ c i ;(!)< -e § ^ o ^ > n^hntz cdna<& y a 

CDNA5 ^ y ^ U - ^ i y i <y ^ DNA v ^ ^ U - 1^ ® DNA ^ 
T/'^'j— (i. •C^J ;i {I'Sarabrook, J. et al., Molecular Clonings Co 
Id Spring Harbor Laboratory Press (1989) {C lEtic® {C J: ^9 HI 
^LTfcJ:^,^L. rfTBgCDDNA ^ ^ :/ 5 U - ^ ffl l-^ T =t o 
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y ^ ^) > ;f. 'J f- K ^ . le^iJ : I l^yf^ir^ 

-r^DNA{::j:^;=i-K$tiT*=«9. mo^'^^v ycD^m^mm 

X h 'J y X > h ^i:^^^ t LT{i. {£x h 'J > V X > h 
^{f b>tl^ o -(ftX h U > V X y h i U> ^iJx.{i' 5 0 "C. 2 X 

SSC . 0 . 1 % S D S T- ^ o t /c J; ^9 if ^ L < . S X h U > 

if Q 0 . 1 X S S C S. 0 . 1 % S D S ^ {f n >S o 

. 4?|J X. ii' c D N A X (:i X y ^ -y ^ D N A ^ -5 T J: o IE ^'j # ^ 
: 2 IZT^LfzT i J ^mn. i5^J§-^ : 1 L /:±i*@e^iJ 

K^DNA 5=^-^^-^ (GenBank . EMBL) ISiZf m&W - ^ ^ 
-X (SWISS-PLOT) {C^^ n-S^TOlE^nci^ LTffllHltt^t^^fT 

C 1^ t /i: ^ /c o 

D N A (i. m^i^fumm 1 {c:foi,>T t h ^- y ^ u u ^ 
F©cDNA<h^w^"«;^-rx-r'SmRNA7:)^:^t±i$n'5ia^** 

©cDNA^v'xy i «v^DNAT-*>oTl>J:^'^o 
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:^^m{f^tz. ±IH© C <i: < : 2 yf^ -t ^ ^ -T 

f- =1 - Kt- ^ D N A ^ o C©DNAt> HU IE ® :^ i4 

i: 0 ^ 3^ $ -l± C i T- § S o C © J: ^J: > 4^ U > 4? U ^ :/ ^ K 

^m^fzi^iz^ >^ V >m.&=^(Dm.&m.mizmmcD^m^mA-t 

(Mark, D. F. et al. , Proc, Natl. Acad. Sci. USA (1984) 81. 
5662-5666 . Zoller, M. J. S Smith, M. Nucleic Acids Research 
(1982) 10, 6487-6500 . Wang, A. et al. , Science 224. 1431-1 
433 ^ Dalbadie-McFarland, G. et al., Proc. Natl. Acad. Sci. 
USA (1982) 79, 6409-6413 ) o 

ttz. tf >^ V yrf^v^r^ F ^ n - K f "5 c D N A ^ V i y ^ 
•y^DNAOftk. -^^D N A-^*> ^ T t ct <-^o m^&^iZU. i5^iJ# 
: 2T?S$n^T i J l^mn^mir ^ ti' y ^ V > ^ =i - K-r>SD 

'^m(Dmmm I xn i^tifz^ ^ X I KpBs-t4-ii ^uw-r ^mn 

fe^^^^'cIiM (iEscherichia coli DH5a (pBS-t4-ll ) i ^ ^ $ n 
. ^J&9 (1 997)^9^293 X H ^ |^ ^ ^ X X H K ^tj 

(^Mmo<{i'mmi Tei ss ^) {^^res-^FERM 

BP -6 1 2 8cl:LT^r£$nTC^-z,o 

* 1^ O ^' > 4^ U > ^^ 'J ^ 5^ K t L r . i?tj ;t (i' le ^ij S : 2 

T^^ti'ST ^ ^ mmy\i tm - h L < {i.mmmizm-oT i y^ie 
?ij <^ w ^ s ;^7' > ^ u > V ^ v m t<m if n ^ o mi^mizu^ 

jijs-t: 2-e^$n-5T^y^ie^ij4'®iX(i2i@je-(±. i?^L< 
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it. 2 -lilii± 3 0 ffi^T. cfc f9 $f * L < « 2 ffiJ^Ji 1 Qmi^T(DT 

1 J Lfzho^ : 2 T ^ y i 

2 I 0 mi^y(^T i y ^^^HfiuLfzhco. mn^^ ■■ 2 -n-^ 

^ tl^T I J I Kit 2 mi^±^ i?^L<(i. 2^@2i±3 

^ : 2 {CTK^n-ST ^ y ^le^ij^wt-^'f^ u ^ f- k <t ihi u 
y ^le^ij i ii. -^{c{i>nj: < i 1 20ji. if t L < n a 0 isioiiii^ L 

J: ^Ikft L < it'ptii t h90% . XK)itF1^L<it'pi-l<thQ5% ^ 

flS^^i*.'5.v>{iffiM:^^cj;«9. T^y ^se^'Js mmi^. 

X ii !K IS ® W M ^ ff^ ii M o T o L yi)^ L ^<£ ^> . ^> n 

U K ch HKfi:! l-UH'^^'te L T . 1^ © ^ Jfe 4 JC 

. ■7'^7 ^itlll«tlS.a^T ^^ h - v x ^ tip $ij 7&< ^ {f ti 

mn^i^mn tit. mw.^±m^<^n^^i-mn-^-^?> ^ t^^^-t 



* ^ © 7^' > + U > ^^ U ^ y f- K ® ^ ^ •T' f- K i L T . ^1 
it tf y ^ V y (D <D o ^ . mTk^-f ^ y h M^fr^^ ^^^^ ti 
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^ 7° 5^ K ^ ^ ttfe o T . * -S I ^ eg CD t!?- > 4- U > 'J ^ "7° ^ 

;U ;^ HU ^ cj — :^ — / > ''■^ > if — (human cytomegalovirus 
immediate early promoter/enhancer ) ^ ^ (f -?> d i tr i: o 
t . © ilk ^' > ^ 'J > .-J? >j ^ >^ ^ K ^ 31 ffl g ^ -7° n ^ 

X. Txy':7'f;i/x. '>^T>o^>'Ux40(sv40)^®r:7^;i/x 

a (HEFla) ® Hi ?L ^JffflB^ i * ® o ^ - iJ' - / > /^ > 1t - ^ ffl 

SV 40 ^ n ^ - ^ - / jn > > -9- - a Mu 

1 Iigania> (Nature (1979) 277, 108) . fz . HEFl a 7° d ^ 
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~ ^ -y j:.y^^y^-^^m-t ^i^-^. Mizushima ^(D^j^ (Nucl 
eic Acids Res. (1990) 18. 5322) iZVt^l.i^m i^UM-t ^ ^ t t< 

■m <D tz i6 <D iy ^ ± Jl^Win . $ ii- 5 iie?-^^tfefi\J n $ -t^T 

m^^-^ ^ ^ tib<r-^ m^i-i^^'^-^-tLXii. lacZ^a 
^^^^^ araBT" P ^- - - ^^{f -5. C i § 'S o lacZ7°n^-- 
^ - ^mm-t ^m^. Ward^O:^^ (Nature (1098) 341, 544-546 
; FASEB J. (1992) 6, 2422-2427) . araBT" P ^ - ^ - ^ ffl ^ 
m-^. Better^©:^?* (Science (1988) 240. 1041-1043 ) C {a^ 

ij y^V > 'f^ 'J ^ f- K 55- ® J6 © •> ^"^ :^ ;!/ @e ^IJ i L T (1 . 
SiM©^ U ^7 X -t±^li^> pelB^ r ;He?'J (Lei. S 

P. et al J. Bacteriol. (1987) 169, 4379 ) ^iSffl^nt^cfcl^ 

o 

m.wimmt ltWs sv 4o . :f. ^) 7ir - ^ ^ 7^ j ti ^ )\^ 

X. ^ =^ ^^Mu-^ t) ^ )\y7. (BPV ) m(0^%(D \,(D^m^^h Z, 

K ^ ^ - itM^^ - ^ - t Lx . T^yru=3->Kh^>;^^^^ 
--if (APH ) ^ I y^-^-M (TK) ite?. -xmm^-^ 

> ^ > ^' T — > +^ U '> >'U h ^ > X 7 i ^ - -fr" ( Ecogp t ) it is 
t KP^^3l7t:P^ (dhfr) » g ^ II ^ ^ ^ i T ^ o 

(D^^^^^mt^ z. tTb<x^ ti- y ^ y rf. ^) ^ v m^(D 

fz^(DM^%\it. in vi troii J: a' in vivo (DM^^^^^ o in vit 

1 B 
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(J. Exp. Med. (1995) 108, 945) . COS . ^ jh □ - v . BHK (ba 
by hamster kidney ) . HeLa. Vero. (2) M:4:^*BflS. ;i a' T 7 

>; 7»7 ^ Ttf^yUHP-^J^fflflS (Valle, et al.. Nature (1981) 291. 35 
8-340 ) .•*'Sl.Wi(3) a^^Sa. . sf2K Tn5 

tlTl^^o CHO SBasai LTti. #{CDHFRilfe^<&^ffi L /cCHO ^BflS 
-e*^dhfr-CHO (Proc. Natl. Acad. Sci. USA (1980) 77, 4216-4 
220 ) ^CHO K-1 (Proc. Natl. Acad. Sci. USA (1968) 60, 1275 

^^mM.tLX{t. Nicotiana tabacum ^^(Dm^i)<^ ^ tlX <s 

ti' if ^ a ^ -tr X ( Saccharomyces ) ■^J (i' if -v :^ n i -fe X • 

1/ \£ \y X. (Saccharomyces cerevisiae) > rf^^s^ i?IJ ;^ ti' T X ^ 
j\y^^:i.m, (Aspergillus ) m ^IfT 7. ^ ]\^ ^ ^ :^ • — H - ( 
Aspergillus niger ) t^^^tlX^^ho 

m.^m^^^m-r ^m^. mmmm,=^m\'' h^^%t<^ ^ o mm 

*fflBSchLTli> -Xmm (E. coli ) . m s ^0 n T -5 o 

n $ffl 9S ^ i n V i t r o-e ±$ S -r -5 C i C ck «9 > 4^ 'J > ^^ U ^ ^ f- K 

X. DMEM. MEM . RPMI 1640. IMDM^ M ffl "T ^ C <!: 76< T" ^ -5 o ® 1^ 

. ^S^l^ito?* (PCS ) ^©ifa?SMf^^#ffl-r^ c i fc-^* ^ L. *s 

ifa?t^SLTtckl.^o ±&g^®pH{i*^6~8-e*'i>®*<if^ LUo 
^ ft (i il ^ 3 0 — 4 0 °C -e 1 5 - 2 0 0 ^ Pb^ fT ^ ^ . 'i^ g lt> I: 

— in vivo oi^^i^iLTCi. mm^ '^mir ^m^^^m.^ 
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^m^^"^. iHliR-r'So * ^ 4o {:!■ -z, r^iij tU. cn^^IiJ 

mm'^^m^ ^m^. m%mw}^. m^^^m^^ ^m^n^^^^ 

^ C i T § -i) (Vicki Glaser, SPECTRUM Biotechnology Applica 

tions, 1993 ) o tfc. m^mmm"^ m^' . h5>x>^x- 

?Ly+ > ^ U > U ^ ^ K ^ ?i ^ o h ^ > x x - -y 

^ -^^ 4=' ^> ^ ^ $ n -5 j^/' > + u > ^° u ^ 5^ K ^ # t; ?L H- a ^ sn 

tscfcl-^o (Ebert. K. M. et al. , Bio/Technology (1994) 12, 699- 
702 ) o 

ttz. M^chLTti. m :^ ^ =^ ^ ^ ^ t ^ ^ ^ ^ 

ti ^ :n iz^m^ -^^ Z. (D ti ^ ::i(D i^m ^ ^ pJxM(D i1' > ^ ') >4^U^ 
K^tf ^ (Susumu, M. et al.. Nature (1985) 315, 592-594 

) o 

o ^^<^^m^^^^^^ g 6^ ch -t- D N A ^ffii^^^ffl ^ ^ ^ - ^ 
^];i{i'pMON 530{;:^AL. C © ^ ^ — ^Agrobacter ium tumefacl 
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ens (D J: -0 tl y< ^ V T IcmXi- ^ o d ® ^ U T ^ ^ ^< , ^ij 
;i{l'Nicotiana tabacum ^ ^ ^< (DM <i: K> ^W.<D ^} 

^y^K^li-i) (Julian, K. -C. Ma et al.. Eur. J. Immunol. (1 
994) 24. 131-138) o ?t ± © ^ ^ ^ - © ^ A i4 <h L T . 
'A^oyjii. m^\i ^) )\y ^ (Virology (1973) 52, 45 

6-467 ) ^JiL/^hod?U-->3>?£ ( EMBO J. (1982) 1, 841-84 

5 ) m-h<m\.^ i^tih . ^fz. ^mi^mm-i- ^mi.(D ^ i^'^i^mmm 

antham, R. et al., Nucelic Acids Research (1981) 9, r43-r74 

) o 

Z. (D J: o LX'^ tlfzij' y ^ ^) > a ^ ^ ^fel ^" > 4^ U > ® ^ 

z t t)^x ^ ^ o '^m(Dmmm 4 {cih* $ nr ^zf^m^m 

ill y ^ y ^zf ^ ¥m.^mm.^w^m^^x^m-t ^ o > 

T -5 o t.fz. > ^ u > 7° ^ K ^ n ^ffl US ^ ^ X {c ^ ffi -r 

^ o ;y > 4^ U > ;f> "J ^ >^ ^ K m -7 X {Jji 1^ -e it M-« ^ ^ 

-To ^ . 757' > 4- 'J > ^° U ^ T' ^ K ^ li M flS T ^^ h - -> X |j| ^ 

±$^xm ^ntztj' > ^ V > u ^ ^ K > iffl 1^ ?i i 
^ ho t}>^v>^^v^y^h'(Di^m. mm^t. m s ® m a s ® 

n o T « ^j: I- > o <?iJ ;t (i\ ^ o ^ h r ^ :7 ^ - 5 A , -7 ^ 
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y;l/itil. ^ a ^ h ^'5 7 ^ Pi^«^ h ^-5 7 ^ 

_ ^ ^ {f ^, tl -5 (Strategies for Protein Purification and Ch 
aracterization: A Laboratory Course Manual. Ed Daniel R. Mar 
shak et al., Cold Spring Harbor Laboratory Press, 1996) o C 
n^.®i'ci-7hir'-77-f-{i> ?g^S^D^h^57-f-. ^Jxti'HP 
LCs FPLC^0?S*a ^0-7 Y f V ^ - ^m^^'C'n ^ Z. t ^<X' t § c 

{z^zf^ Y ^w^-t i> z t h-a ^ ^ o ^ > ^< ^ mii^mm t t-c^t. 

h U 7" > s 4^ ^ h y >^ > s U •> >'U ^ > K ^ 7° f- - -tr\ 7° n T- 
^ y 4^ ^ _ 4f ^ >^ y _ 4f ^ y p ^ ^ y ^ ^ _ ^ ^' ;l/ :n •> ^' 

© 7l7- > ^ U > U ^7° ^ K s X ^ U - - > i^M 
^ n^tiibiz^m'^- & o ■tfSit)-^ . Rb (DeCaprio, J.A.etai. 
, Cell (1989) 58, 1085-1095 ) © # ^£ T tr > + U > U ^ 7° 
K X {i ^' > ^ U > 'J ^ 7° ^ K ^ W ^ ci: . > ^ U > 'f^ U ^ 7° f- K 

-y: L i6 . ^ L T iS ^ ® ^- > 4- U > U ^ 5=- K X (i R b ^ fcB X (i 
PJ^-r -E) > c i ^cj: >S V ^ >; yyf>'}^zr^ k o T - x h X 
7y">'^'J>T>^=i'-XhOXi:^U-->r:^?£;X{i. NF/cB 
(Baeuerie, P.A. et al., Cell (1988) 53. 21 1-217)© d^^ST"^ ^" 
>^ ^} > ;f^ >; ^ 7° ^ K X 7^ V ^ U > :f^ U ^ ^ ^ K # W ^ i . ^' > 
^ U > .-fx U ^ ^ 5^ K o T 3' - X h X T > iJ' =1" - ^ h ^ ^ tr i :® 



2 0 
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XltN F K B ^^mXitm^-t ^ . Z. tt^ ^fl ^ii' > ^ ^) y ^^^) ^ 
■ZT^ KCDT::/-X VX^tiS y ^ ^) y T y ^ — 7. Y (D 7. ^ U--> 
}4 V > T ffl $ n ^ i6 ^ ffl T ^» o 

-ttli^-^. * ^ . R b © # :a T T ^ ^' > ^ «J > ^> 'J ^ ^ K 
X > + U > ^ y 5^ K ^ ^ i . # > ^ 'J yy^V^y^ K O 

LibtzM'^t. if y^ V y^^V^zTf- K X ii > + U > U ^ 5^ 

:^ h '^.i l>fS$4^g!M-t± L i6 /cii^©. tii X (i zgiJ ^ $ n 

g| © > 4^ U yrn^)^-^^ K X W R b ^itl^ -r -5 C i *^ ^> fife S 757" > 
yyf^v^-y^ FOTif-x hxiiryrJ':!'— X u-- 

fz. N F K B (D^:&T-e . t^/ > ^ U > ;f^ 'J ^ ^ ^ K X 
757 > ^ U y^^V^zf^ K ^ W ^ <h . > ^ U > U ^ 5^ K ® T 

a6 ^ i ^ 7y > ^ >; > ^^ >j ^ ^ f- K X ^' > 4^ u > >; ^ 7° ^ k 

# W ^ i . if y^ ^) > 4? 'J ^ ^ K ® T 3' ^ X h X ti T > ^ 3' - X 

<Dfj' y^ ^) > ;f^ U ^ :/ ^ K X {i N F /c B ^ it^-r ^ Z t Ji!Sl ^ ti 
y^V y^^^)^-f=f- K®Trr^x hXiiT>i5^=r^x hcox^ u- 
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c n ^> o 7. ^ u - - > ^J''::^ ^ T . mm(Dti y^') y^r^v^ 

y ^ H\ R b X N F AC B ^ ^ th X {i aiJ ^ -r ^ i6 (i . ^i] x. ^' 
U > ^ 'J ^T'f- F\ R b XiiN F /c B ^^li'fh^^> i^iJ x. f 
Tti-f^^^^ SJcl^ttlSl^i^c*. Mx.i€ ^ '''' I) ^ f S 

r juti ^) y Ti- y^y r ^ — -^^ cti^ 
;^ fcB X iS'J ^ -r d i^^Tt -So cin ® 1i ife >fl: ^ ti T (c liij ^ 

tf y ^ ^) y ir^^) ^•f'f- F\ R b X (i N F k B ^ 1^ !±S X i'J ^ 

^ {c (i . y 4=- 'J > U ^ ^ F\ R b X (i N F /c B (c^-f ^ irt^* 

p,^*: fi^ (c . y ^ U > 'f^ U ^ 5^ K ^ s -(^li x. f - x\ 

U - F L^ R b Xii N F /c B ©l^ffiTT:^- > ^ U > ^f' U ^ 

]!jnx.. -ry^^^-bcD^. t n-s R b xtiN f /c b ^ 

irLl*:{C J: i9 ^diX(iiS'j^^ti{i' cfc l^o ^fz.. ^it ® RbX ii N F /c B 
^ It m X i'J^-r i6 ic. 7° U - h C @^ L # > ^ 'J > U ^ 
Ktc^^L/cRbXiiNF a; B^^[±iX{i?l>J^LTfcJ:l^o 
^(DU. ily^') > ;f> U ^ y 5^ F ^ ^tk ® ^ ^ ^ K X 'f^ U >^ ^ 
F i jliE^X^¥:6^{::Si^ ^ -tt/cSi^^^ >; F^ffl^^a C ch;i><T■■ 

# -5. o Si^ ^ n S iill ® ^ f- F X 'f^ U y ^ F <i: L -C H A 
( ^ ^ ;l/ T ^ - > ) . F L A G ^ ^ if n . iSIt © 7^7- > ^ U > 
;f. U F^dn^>ib^(^#$ti^iiii®-^^^ FX{i^^ U ^^5^ 

F {c *f -r irti* ^ ffl T ^ l±i X iiJ ^ -r C > § ^ o L o 
-r . fj y y^^')^^^ f ^ fife o ^ >^ ^ F X U ^ :^ ^ F i it 
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"T? ^ -E) o 

2^ ^ © X u - - > ^ u . 0 H ^ W ^ ^ 757' > ^ 'J y '-f> u 

*^ T § S 46 W ffl o 

fj' ^) y^. V K (i . 3^ M 4o t^ T R b X N F k B ch 

3^ ^ ® # > 4^ U > U ^ y f- F X tl > ^ U > 'J •T' ^ K ^ m 
X U - - > ^' fc ig L T^c ?S iii ?S (c 1^ ® L . ^ u - h |g ^ -r 
-2, C (i: tc J: «9 ?57' > ^ 'J y ^) ^-f ^ Yn^u^m^-T ^ o 

O T- * n (i' {51 -e ^3 J: < . {JiJ ;i ii' pH 6 - 8 ® 'j > @g M ^ ?^ s h U X - 
PBS. HBSS7&<fflOi^>n^o ^/c. ^^^Pfl^^g^ 

-ti: s g fi^T. ^ y^s^mr I y(o ^ y m.. chap 

S^Twe e n 8 OTM. ^ Y - y m (D W'^'^'i^M^ 1m ^ ^ Z. t 

^ 5 o $ i5» . ^ > ^ g ^ ft?^ |g (C J: ^ ^- > 4^ 'J > U ^ ^ ^ 
KCD5>i?S^W]^€>/ri6{c. PMSF. ^^x^5^>. o-r^:7'5^> 

mo:>^ y^<C7m^mmmm.mm^w^m-r^zth-ri^^ ho 
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^ mm L/cRbXiiNF/cB t ^1 (Dun ^ i^-^ij^ 
mo - s ov amt l < itm a s iv) m o . 5-24 mm 

-r o C O i i . 7^7- > 4^ U > U ^ ^ ^ K ^ S C *t ^ ^ ^ 6^ 
ij > ;f^ U ^ 7° f- F If iSi ^ ^ ^" > h n - ;b ch ^ ^ o 

§ o 

7" f- K CD T =j' ^ X h X li T > =i' — X h . X ^ u - ^ > r ^ 
ffl^,^TI^^N-. ■^i] ii' ^ ^ ^ H\ ^>^-°^K. # ^ 7° ^ Ktt'fh ^4^5 . 

J: 

Z.tl^<Dii y ^ > U ^ ■T' ^ K T - X h X T > ^ — X 
h > > ^ 'J y U ^ >^ 1^ K <i: RbX N F k B i © *S ^ ^ Pfl » 

2 4 




wo 99/18201 PCT/JP98/04467 

u - - > ^ ffl T n § ^' > ^ u > >; ^ -7" 5=- h'(DT 

y 'J . ^ . ^ . vyhtt. =f- y y< y i> - (D t L T 

X. fi' 'i:^ g {C Jt> l: T *t 35c ^ ife L ^ ?fij . y-lr yu^ijs :x. \) ^ y jv 

i^^|.©^^fi^{Cg^^ Lm'S?^ <!: ©ilffi'tt^fS. 32. !^ ® ^IJ £D If 
CD -e ^ □ 6^ fc •(^ ffi -e # -5. o f ij ;t (i' > 4^ 'J > ^° U ^ :/ ^ K © 

^j^ m.'mm. ^t^;u. ij^^^j. ^^^y. ^^^ji i ^^tc-^tcis 

i^-if^^y^ n - > X iJ' - f- . h ^ > h A , T 5 f T =i' A J: 

5 ^ > . T ;u^' > ^ © =t ^i: ^ . X X T 'j > ^ -7 i?' ^^ •> A 
o =t 9 ^<j: > V 3 $S . ?L «i X 1^- >y ^ > o J: ^j: -a- ^iJ . ^ 
^ y T^€-y?iX(i^i U - ©ci:9^j:#?*^lJ;6<ffl^,^<in-?) 
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;i (i' y o fc: U > ^' 'J - ^ :f> >J i U > i?' 'J 3 - ;l/ . ^ > 
^n^miim. m^l.i^^ v;K- h 8 0 (TM) . H C O- 5 0 

M #^ ^ > >'^' ^ ^ y 7 =i — t ^ L X h J:^ o t.fz. ^ 

> JUT jv =1 - ji^. 7^7-;^. m^tm ±M tw.-^ Lx h x\^^o m 

i!£ t>c J: ^ « ^ '5. llDJ^-^tZ)^^. -^fi^JCfiJoA ( 
^*:fi 6 0 kgci: LT) {C:fon^-r ii. 1 B * /c ^9 0 . 1 1 0 0 mg 

. t L < 1 . 0 5 0 mg. J: » t L < (i *^ 1 . 0 2 

0 mg't? ^ -S) o 

^^^P fi^ {-iS-^.-^ -Sit^fi. ^® 1 IE] t5: a S: a > i^^a 
JEil^. s^:^^{Zct o T fcM^j: aii^joff^-edil 

S^A 6 0 kgi LT) {c4o\.>T{is 1 B ^ fc 0 *t 0 . 0 1 

^> 3 0 mg. if * L < {i*^J 0 . 1 2 0 mg. J: i9 if t L < 0 . 

* M © it 75/' > 4^ 'J ^-^^ K!n;{*{i. O ^ ffl T 
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=^ J ^ u - ± )\^^Wy^^t U ^ o - ± JVin:i^t LXm^ C t 7!)<1:- § 

^ o 

b h . 7.x it y h * © ^' > ^ > U ^ :/ F » ^ L 
o ^ n ^> O t h > ^ 'j? X X {i 5 -y h > 4^ U > 'f^ U y ^ K > 

^ K . * Bfl » CIB *g $ n /c ^ T CD 7!7" > U > 'J ^ ^ K ® ^ 

m^mmi^^'^-r ^tf > ^ ^) > ^> -7° f- K ^ ^ -e ^ €. o ^ . 
^- > 4^ 'j >7f. ^) ^-f^ y (D&yin hm^' ^ c t^^-c ^ 6 o ti ly ^ y 

;f. U ^ 7° ^ K O Sfr i=^- ch L T (i . \t ii y ^ ^) > U ^ ^ ^ K ® 
yp'-K^i/ (C ) >^ 4S ^ t> n -5 o *B^^ffl#-e r jjt > 4^ y > 

jf. ^ 7° ^ Y^'^\ ch (i > + U > ^: 'J ^ ^ ^ K © :i: ^ X if ^1- !C 

> ^ 'J > :f> ^ :/ ^ K X (i ^ © it >t ^ =1 - F -r -5 it e ^ ^ ^ 
^ ^ ^ F X CD S/f K- ^ ^ ^ o :^ ^ -e . c CD > + u > u ^zr 

5=- F ^ i L T ffl n ii' ct o * . > + U > '-f^ 'J ^ ^ 5^ 

2 7 




PCT/JP98/04467 



WO 99/18201 



{/ o a g © «J tl i t T {i . X. ii\ -7 '^7 X . ^ -y h . /N A X - 
^d^^ffl^n-So 't7-!t^g©«J«^<i: LT«^ if 4^" ffl 

T ^ y -!f' ^l^ . ^ > h t t . > ^< > V — ^ ffl $ tL o 

B S (Phosphate-Buffered Saline) ^ ^7K^ it ^ S J- 

^^■7 u y h ^ ^ ^ T i > h :@ « Zi ^ L {"P til J^. ^ > ^ 

;i tr . > + U > U ^ ^ K it ^ U u - -r 
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o 

Mte^^iMflaiBi^^ tL^jfe:^©il*fflfl^<J: LTcDDi?Lt!j«l^?l© ^ ^ 
n - -7 iffl fla i L T (i . I!t {C ^ ^ CD a ^ ® a as ^ . ;t P 3 ( P 
3x63Ag8. 653 )(Kearney, J. F. et al., J, Immunol. ( 
1979) 123. 1548-1550) . P3x63Ag8. Ul (Yelton. D. E 
. et al., Current Topics in Microbiology and Immunology (197 
8) 81, 1-7) , NS- 1 (Kohier. G. and Milstein, C. . Eur. J. 
Immunol. (1976) 6, 511-519) . MPC-1 l(Margulies, D. H. 
etal.. Cell (1976) 8, 405-415) . SP2/0 (Shulman, M. et 
al.. Nature (1978) 276, 269-270) . FO (de St. Groth. S. F 
. and Scheidegger, D. , J. Immunol. Methods (1980) 35, 1-21) 
. S 1 9 4 (Trowbridge. I. S. , J. Exp. Med. (1978) 148, 313-3 
23) . R2 1 0 (Galfre. G. et al., Nature (1979) 277. 131-133 

) If if ii III ffl $ n o 

fj IB ^fe ?a i^ffl as i ^ i o - Iffl fl^ CD ilffl flS ii ^ S * fl^ {c ^ ® :^ 
-^Jx-ti'. i 7^ -r > ^> ® (Gal f re. G. and Milstein. C. 
, Methods Enzymol. (1981) 73, 3-46) ^ m L: T ^f 9 C i T ^ 

S o 

, iJi5^b>^'J=3->'U (PEG) . -fe^y^T'^'f^l^X (HVJ 
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5i{cjfig^ciRPMi 1 G A oi^mm. MEM^mm. ^<Dm. Z<D 

(Fcs) m(Djkmmm'^i^mt ^ :i t h-^- ^ ^ o 
mm'p-^-^ <M^L. fit. 3 1 xm^i^ua-^LtzP E G-mm. m 

X. ii\ ^±fel:»TS 1 0 0 0~6 0 0 0^^®PEG^§?^^3lS. 3 
0-6 0% (w/v) ©^JgT-^JtaL. ?1^1-SCt{-=toTg6^ 

— > fe' J: a — :^ y 7!?Mt ^ tl -2) o 

^ib {c . t h U > 5* . ^ ii' EB 't? ^ ;b X {c ^ L t h U > J$ 
^in vitroT? 79- y ^ U U F\ > ^ U > U ^ 5^ K ^ 
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K- v^^tS d i ^ -2> C#F^ 03 63-17688) o 

y W}!^ iz^m t ^ ti > ^ V >yf^ ^) h\ ;f7- > 4- > u ^ 

■f V F - V ffl T > ^ U > 'J ^ 7° ^ K *t -T 8 t h IX 

^iLTtJ:l^ (ffli^#t^mKi^i^r^i#^wo9 2-0 3 9 1 a. wo 

93-2227. WO94-02602. W 094-25585. 
W09 6-3 3 7 3 5:fc=tO'W09 6-3 4 0 9 6#.^,) o 

L T # -5 }* . *> u {±^N ^' v - ^ ^ z n tM^it*< & 
WjIS^izif^mLXi^m^it. ^ © JK 7K t L T -g, :^ ^i: f ffl ^ n 

^i'Jp V > ^<nm(0^^m^^mm.iiil^ (oncogene) izjito^^it^ 

Wi ^ m X ^ fzm^ A.mm.it t L X ^ - 1 7b< -n- ^ ^ o 

a. m^^mijiWli. la > ^ 'J > .-f> U < ^ ^ K it is ? ^ ^ w 

-->^'L. M ^ ^ ^ - iz m ^ ^ ^x• . zn^m±izmALm 
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m^ii> Borrebaeck, C. A. K. and Larrick. J. W. . THERAPEUTIC 
MONOCLONAL ANTIBODIES. Published in the United Kingdom by M 
ACMILLAN PUBLISHERS LTD, 1990 #DS) o 

;^ n - K-r -SmR N A^#it-r mRNA®#ll(i. 
. - >j®3t'll^S (Chirgwin, J. M. et ah, Biochem 

istry (1979) 18, 5294-5299) . A G P C (Chomczynsk i , P. an 
d Sacchi, N.. Anal. Biochem. (1987) 162, 156-159) ^ !C J: 0 ^ 
RNA^IIML. mRNA Purification Kit (Pharmacia) ^^{^fflL 
T^R N A;6^<imR N A<^fflMt-€.o ^ ^ QuickPrep mRNA Purif 
ication Kit (Pharmacia) ^ ffl C <h J: «9 m R N A ^ it ^ 1^ M 

^t'^tL/cmRN A;6^ t>jie¥^^^ffll'^-rtn:<^V^Ii^® c D N A 
^-^fife^-So cDNA©-^fi£«. AMY Reverse Transcriptase Fir 
st-strand cDNA Synthesis Kit (^jk^X^) ^^ffll^T^T•9 ^ t 
t-e^So ^fz.. c D N A©^Rfe*5 J: O'iifi^tT -9 5 ' -Ampl 
i FINDER RACE Kit (Clontech) J: t>' ^ U ^ - -Ir" iSlI 5! Jt^ (poly 
merase chain reaction : PGR) ^ffl^^^fiS' - RACE /i(Fro 
hman. M. A. et al.. Proc. Natl. Acad. Sci. U.S.A. (1988) 85, 

8998-9002 ; Belyavsky, A. et al. . Nucleic Acids Res. (1989) 

17, 2919-2932) ^ ffl ^ ^ C <h ;6^ 1? ^ o 
tt^>n/cPCR^;|^!I*-'^g6^<!:^aDNA»f>t^PMLs ^ "7 ^ 

- D N A i iS^f -5 o c net i9 ^ ^ ^ -^f'P^ 

Wi-^^o a fi^ i t- D N A©±feSig^ij ;&^i^^cD:^Ji. 'y'f 

3 2 
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ti- 6tn.:^' > ^ > ^> U ^ 7° 5^ K Ja{* ® V ^ n - K -5 
^ ^ - (cm<?^iA^-tr J; l^o in:^*: C i LT(i. V^I^ch 

o 

tai^itiS? O^^fls la^^oam (HID X«^li (LM) ^ :3 
T cfc (ffll^#^tb®^i^r^#-l-W 0 9 4 - 1 1 5 2 3 #B1) o 

^mm-cmm ^ n ^ifiiti^i. > ^ > u ^ y f- k ^§ ^ -r 

n t LXit. Fab> F (ab' ) 2. F v X it H m t L m<D F v 

^ii^nj:';>;^--trill£$^/c->>r>'Uf-xi'>Fv (s cFv) 
^<mif^ti^o *i*s^{c(i. m.i^^mm. mA.it. 

f^^i-mM-^'^m.-^ it ^ iM^it. Co, M. S. et al. . J. Immunol 
. (1994) 152, 2968-2976 ; Better, M. and Horwitz, A. H. , Met 
hods Enzymol. (1989) 178, 476-496 ; Pluckthun. A. and Skerra 
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, A., Methods Enzymol. (1989) 178. 497-515 ; Lamoyi, E. , Met 

hods Enzymol. (1986) 121, 652-663 ; Rousseaux, J. et al. . Me 

thods Enzymol. (1986) 121, 663-669 ; Bird, R. E. and Walker, 
B. W.. Trends Biotechnol. (1991) 9, 132-137#M) o 

s c F V (i. ^W(DHmy mi^t L mv mm^mm-r ^ z nzx 
Kinihti^o ccDscFvc^oi^Ts umv mmt Lmy mmit u 

L < l<t. ^y5^K'J>:^-^^L-Ci**S^nS (Hust 
on, J. S. et al., Proc. Natl. Acad. Sci. U.S.A. (1988) 85, 5 
879-5883) o s c F v it S H 0 V ±|!c J: a' L 11 V fl^ . ± 

^^»^-rS^:/^FU>:^-iLT(i. m^^T I J m. i 2-1 

scFv^^i-K-T'SDNAii. ftjieiaf^OHiiXti. HlftVfl 
3 - F-r D N A . 4oct C> LMX(i. L 11 V M ^ ^ - F f ^ 

- vi- ^ D N An^^^ . ^ (Dmm^m-^-t ^ ^ ^ -^^'^^^''^ 

^ o 

-B.S cFv^=i - F-r'2)DNA*<'f^Si^nnti\ -^n-i^^w 

3 4 
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tKi^mn^ t LX. ^) x.^ \^ y ^' \) zi - )\, (PEG) m(D^m 

m^^^mmir h c t^<x^. ^mmmizE^ML tzti' y ^ u u 
^r^h'(Dm±(Dfzi6(Dm^?k'^m^^hzt^<x^ho mA.ii. m. 

i^ y^V>^^*)^^^Vifa^m^<Dtzt6(Dm^l^U. m vitro*5 J: 
in v\voCDm^^^<^ h o in v i tro(D m±?h t L X ii . M^m^i^ 

'^i^m-t ^m^^^m^m^^i^m-t ^m^n^^^mif i^n ^ o in 

S M ^ 2^ -5 o 

ui ?L m »J ch L -C {1 s iJ' . t '7 . ^ t7 X . t7 •> . ^ij ^ 

(I'-e n t> © h ^ > X i ^ -y W]<^^m h Z. t^<X ^ h (G laser, 
v., SPECTRUM Biotechnology Applications. 1993) o ^ tz . 

tLxit^ z2 ^m^^ h z ti<x^ ho ^-iic. mm^^mmt h 
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m-^. m^i-£^'<^^ ^Jx.{i'- 3 7^ 1- ^ /<7^ A (Nicotiana t 

abacum) ^ ffl -E* C i: T § ^ (Ma, J. K. et al., Eur. J. Imraun 
ol. (1994) 24. 131-138) o 

±ili© ct -9 {C in vitroXU in v i vo® ^ T iJti*; ^ 

-ItT t (a^#ft fcbH^^MS-^WO 9 4-11 

5 2 3 # M ) o 

nU. iJt#:^^its WS^-r ^ C <h i S (Antibodies : A Labora 
tory Manual. Ed Harlow and David Lane, Cold Spring Harbor La 
boratory, 1988) o 

n X 1* > A 7^7 5 A fc 7^ 7 A i L T. Hyper D, POROS. Sepiiar 

ose F. F. (Pharmacia) ^ti<^^f ^ tl ^ o 

3 6 
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V y ^ — if i> tl ^ (Strategies for Protein Purification a 

nd Characterization : A Laboratory Course Manual. Ed Daniel 
R. Marshak et al., Cold Spring Harbor Laboratory Press, 1996 

) o cn'^o;j7uvh^''5-7xr-{iHPLc. F p L cm<Dmm 

^ ^ ^ (Enzyme- 1 i nked immunosorbent assay ; E L I S A) ^ 
J: n o C ti)<-€ ^ ^ o irtit>-^^ !R ^Jg © SiJ ^ {c J: S ^ 
. n^ntz^W^ PBS-^ifi^{^#|RLfcm> 28 0 nm^i^Tfe® ^ 

tfz. EL I S Aiz J;: ^m^ltl^T(D X o izm\^-^ ^ Z t^^-C ^ 
-tfS.iy^. 0. lM«j^^^®?^(pH9. 6)T:-l)t/g/mnc 
nW.Lfz^^in.\:i hi gGtiti*:! 0 Oyc/ 1^9 6 :r:zf U- h (Nu 

nc) {Cjijn^. 4 V-^- — m ^ > ^ ^ ^ - -> 3 y L . tfii^^mm^t-t 
ab^iWi^i^a^^Si L TK^ zftJ^® t h I g G l 

0 0 u 1 ^^*nL. ^zatcx i b#Fb^'1' >4^i^-'> 3 >l-^o 

5 0 0 0 f^f^f? L/cT;U^'J7;i-X-7r^ -^r"Sl^i5i: t 
h I gGtt<*l 0 0 u l^iJDX.. SyatCTlB^FB^-r^^^^^-h-r 
'So ^^t^. Sg?^?S^An;i'i'>^rL^-->3>c7)tt. MICROPLATE 
READER Model 3 5 5 O(Bio-Rad) ^ffli,>T 4 0 5 nmtr © <£r 

■r 

^fz. ifii^CDm^mi&iZit. B I A c o r e (Pharmacia) ^{^ffi 
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ibodies : A Laboratory Manual. Ed Harlow and David Lane. Col 
d Spring Harbor Laboratory, 1988) o 

^^'^m^'^m^-t ^ys-&t Lt. elisa. eia cmm^mmi 

i!^^mmitLfz-y \y - h > ^ 'J y jf. u ^ y ^ K ^ ^ L . HX^' 

o s ^1 X. T ;l/ U 7 X 7 T ^ - -i?'^"^ fit '-^ ^ 

^ ^ •> 3 t /cm. p - h n -7 i ^yU'^^^X <h-oif ^ 

^- U U -^•T'^ K ch LT^- U > U K 

tti?ffi {i^ B I A c o r e (Pharmacia) ^i^.M't ^ C t^^X ^ ^ 

o 
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T 7!/ > ^ U > ^ ^ ^ K © ir K- . <?|J ;i {i' ^ © C * ^ ;6^ ^> ^i: -g. ir K" 

U > «J '^y^ KifL^*^OSttl¥0 {C B I A c o r e (Pharmacia 

^ © > ^ i; ;fx ij ^ :/ ^ K o ^ m X il'J ^ S U . > ^ 

U > .i^ y ^ •T' 5^ K ^ # M fi^ {c It ai X ii ?I'J ^ -r a C ch A< ^ /c i6 . 

^' > ^ U > ^ U ^ y ^ K ffl I ^ a ^ O ^ ^ {c W ffl * § o 

* ^ !w . ^ © it ^ ch 6^ ^ W y U rJ'' X L ^# -5 ? 
^ U K ( DNA X (i RNA ) X 7 b ^ K g| # ii*: . j^ij ^ (i" T > 

^ -fe > 7> g 3' 7 u ^ ^ K . u ^" if -r A ^ 75< ^ * n s o b^ 

> ^ -fe > X 5i- U rf 7 b ^ ^ K . ^ L < le ^ij li : 1 {C $ 

. ttiiSit^^ S ^I'^ni < <h t 2 0 ^J^±cD 7 U Tj- ^ K;&<aiRM*^ ^ 
K > ^ ^ t- . HU IE CD T > -fe > X ^ U =1' 7 ^ U f- K T- o ^'1 
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(i\ 2^ ^ © T > ^ -fe > X ^ U =1' 7 U ^ ^ K . IS ^IJ # •• 8 ^ 

raRNA^Rfr^^^I^^^^"^^ 7 ^ U ;r ^ K Jd^TJlJ-t- 6 ? ^ 1^ ^ ^ K 

^ T *a 1'i fi^ ® © ^i: ^" . DNA X (imRNA i :t U =r ? 1/ 

ii<^^ LTi-^T t J: v^o U ^ X ^ i ^ 

t£ < t h 20m . * L < {i 30^ (DmmLtz^ ^ U ;t FSe^'J ^li^ 

{pf^ < thlO% . UtL < it'pti < i fcSO!^ . J: «9 t L < (1 

* ^ - 4o T ffl ^ tl S Ti- U =1" ? ^ U 4- ^ K ^ * ^ -T-' ^ ^ ■> 

o 
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ROCH 




/ n 




( I ) 

X itmiLrmm (0 ) . -^yi-^ (s ) . i&m.TJV^ju 
if&iiLLxmm (0 ) * -5 1 Mi -f 17 (s ) CD i^-rn-e t =t ^-^o b 

Miitl. i (!: LT t h 7^' > ^ >itfe? ®DNA X mRNA© *g M fivl ^ 

3^ u 7 i> ^ ^ K (tT? < , T -r r i < . -fg i^p ^ n ^ 

;u X — h X (i ^ 5^ '-i^ X - h m CO X O U jSil^ T ^ Ji^ 
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X ^ - h m^^. xt^a JL- h X u T ^ 

1 

0 

i 

X-p=Y (Dm 

I 

0 



0 

y X 5^ ;r. - h CH3-P=0 

I 

0 



0 

I 

X n ^ - h S"— P=0 

I 

0 

i 

I 

0 

! 

^^X;^^av'^^i-h S-— P=S 

I 

0 

I 
I 

0 

I 

0 

I 

I 

0 

I 

U >^ h U i X -r CH-,0-P==0 

I 

0 

I 

(xs: II) 
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Z ti)<X-^ it I © X S. y Y 0 T * ^ U 5^ U 4* ^ K rfJ 
15©DNA ^fife^g. i^iJx.ti'Appl ied B i osys temsM fc J: ^ T {c 

-f K D -I^ X > X 4-^ - h ^ ffl I ^ /I IS ^ ^ ^ T l# C i T- § 
^ (Atkinson, T. & Smith, M. in Oligonucleotide Synthesis: A 

Practical Approach, ed. Gait, M. J. IRL Press, 35-81 (1984) 
. Caruthers, M. H. Science (1985) 230, 28K Kume, A. et al., 

J. Org. Chem. (1984) 49, 2139. Froehler, B. C. et al. , Tetr 
ahedron Lett. (1986) 27, 469. Garegg, P. J. et al. , ibid (19 
86) 27, 405K Sproat, B. S. et al., in Oligonucleotide Synth 
esis: A Practical Approach, ed. Gait, M, J. IRL Press, 83-11 
5 (1984). Beaucage, S. L. & Caruthers, M. H. Tetrahedron Let 
t. (1981) 22, 1859-1862 . Matteucci, M. D. & Caruthers, M. H 
. Tetrahedron Lett. (1980) 21, 719-722. Matteucci, M. D. & C 
aruthers, M. H. J. Am. Chem. Soc (1981) 103, 3185-3191) o 

. m ^i.m^'^ f&'C'M tifz ^ V 3-? ^ Uyi- ^ K ^ h ;u ^ n 'J K 
cDDMF/^ ^ y - ;U/2, 6- J\y -y y-mr^-V- mmir ^ Z i tc J; «9 ^t 6 C 
t^<-€^^ (Moody, H. M. et al., Nuclein Acids Res. (1989) 1 
7, 4769-4782) o 

X 7i}< r jv ^ mi: ^ ^ T j\y ^ Ji^ 7. Ti-. ^-^ - h ^ gfp . s ^ . m 

^ii^s x^t^T i ^ -( h ^m^'T'i^ ^ Z t^^-C- ^ ^ (Dorman, M. A. 
et al.. Tetrahedron Lett. (1984) 40, 95-102 . Agarwal, K. L. 
& Riftina, F. Nucleic Acids Res. (1979) 6, 3009-3024 ) o 

X ib<s -c $> ^ ri-s 7. Ti-^ a :t - h m if^ w it . s ^ . m^i^ ^ ^ 

^ffl i-^/ciaffi^^a (Stein, C. A. et ai.. Nucleic Acids Resea 
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rch (1988) 16, 3209-3221) ^ I. h ^ ^ f- ^ ^ ^ 

Hirschbein, B. L. Tetrahedron Lett. (1991) 32. 3005-3008 ) 

o 

X . Y it)<^izS -e *) -5 X ^ o f - i - h ^ tfP > ^ {f f 

(Cj;^Pffi^S£^{CJ:Om^Ci*<T-#^ (Brill, W. K-D. J. Am 
Che. Soc. (1989) 111. 2321-2322 ) o 

mWii. K n i > ^> X ;i-> - h ^ — *> -S- — ifc 7 

oehler. B. et al.. Nucleic Acids Res. (1988) 16, 4831-4839) 
o r I h^&tert- f^Jl^^^^ K a FT 

^itLX ic^m^ ^ tlb<T:^ ^ (02aki, H. et al.. Tetrahedron Le 
tt. (1989) 30. 5899-5902) o 

JVT i Ky;umm}*«It:MT-5 C cbT&^T-^ €.0 ^^m(DmWAt. Elec 
trospray Ionization Mass Spectrometry XtiFast Atom Bonbardm 
ent-Mass Spectrometry -C ^ ^ ^ t i< -C ^ ^ o *^a^©T>^-t> 
X ;r U 3! L/ ^ ^ Ka^^*^ t hif >^ V > U ^ ^ 5^ K ^ =1 - 
K1-€.DNA X{imRNACDJ^»l^^lJ{c:/^>r 7" U ^' X ^ ^ W a 

SCtfCct^D. ^©fe¥X{ieiR^Pl» L/C '9 . mRNA 

ji L /-c D L T . b h 7^- > ^ U > ;f. U ^ y f- K ^ ^ ^ ^ $1] ^ - i 

4 4 
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iz^r, . {C t h ;y > ^ U > 'J ^ y K © fp ffl ffl] $|J f -5 5^ 

«9 $«j ^ n s t Y is y ^ y ^} ^-f Y (D \%m t . ^ o 
7 (cieti$n'5*fflfla©D:s^'t'-eo=» p--ff^^#g®^Jl$lJ;i)^■ 
u V - A -tr yi/ . &.mM. mm. j^M-mfit\ ^i>ic^'^^ 
ti- ^ z. t^<x ^ ^ o z. n itnmic LfzTb< xmm-t ^ z t 

t<X'^ 

ifb ^ T y ^-t y ^1^ xmu^m^^ c t hx ^ ^ o M^i>f. y^y 
- A , rf. ^) -I- V -y y . U h° -y K . n U X 7^ D - y .-J^ 7 5^ 

yxi,tznib(Dmm'Wib<mifihn^o 

(D T y ^ -i- y 7. ^ V zf 7 ^ y:tf- h'mm-i^cD^^m.u. B 

m<D'^mizt;L^{:xm^m^L . t L^^m^m^^^ ^ z tib<x^ 

0.1 ~ lOOmg/kgJf ^ L < (iO. 1 ~50tng/kg (Dmmxtk^t 

(D T y ^ -t y ^ 7ir zf 7 ^ y :t ^ K > + 'J > .-f: u ^ 7° 
^ KO^^^PIS L . L -o T > ^ 'J > 4^ 'j ^ :/ f- Ko^^^^ 

-tr > X ;r =f 7 i7 U ^ ^ K ^ ^ W 7^7 > ^ 'J > >J ^ ^ f- K ® % 
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if^m'^nMmi^-i^'O ^ m fl^ t" o 

■^^ V ^ ^ 3 (Nakayama, H. et al. , Deve 1 op. Growth Dif 

fer.(1996) 38. 141-151) ^ffl^^T. fP^ C 4# S 6^ it 

fzo (Dm^i)-Z>TR I s o 1 (GIBCO BRL ^{^ffl LT 

^RNA^ffldiL/Co CO^RNA^^^>cDNA-^fi5c^-v ^ (Phar 
macia $3) ^^fflLTo 1 i go-d T ^ 5 ^ t - Zl * c D N 
A L /Co ol^-e. d © c D N A ^SiJPg^^ R s a I "ev^'fl: 

,j _ 7- >jr :/ ^ - (Nakayama. H.etal., Deve 1 op. Growth D 
iffer.(1996) 38. 141-151) ^f^JnL. P C R ?i J:: =}: «9 ^ ^ - 
(Nakayama, H. et al. . Deve 1 op. Growth Di f f er. (1996) 38. 141-1 
51) ^ffll^Tdtl'^tOcDNA^iiiliSLy-Co Uis^ iE^flf*fi^S* 

©cDNA^PCR yi-eiiUlt-si^. ^iS^e^^^-tr^mL/c^^ 

-7 - ^ffl /Co 

iiiiJM® jE'^HT-m^fi*®-*!! cDNA^. ^-»©ffF0*a^S 
c D N A {Cil-lf T. ttt^ttTT-^i^J:: L -^M-^ 
- U y ^' Lfzo fPSa^^S* cDNA®9t.jE^ffF*a^{^^>^ 

jSt-'g. c D N A <!:-:$:II^Jf^fi}c L. f^5^>1fli^?#-:>^-5{-'^«i^ 
o L*^ LfF0*a^{^#Mfl^^A:»-Tii. ffF * 5fe ® c D N A IWl ± 
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i#o c D N A - L. JFF«*Ii^{C#M&*)nicDNA:^^^ 

h Bmmm^^(D^mmmi^<wm&^fi 250 bp® cDNAir;nr^^# 

T3i|fflmi^s S.t>'^-y h®fl^M;&^^^^i(cL/c5&n^cDNA5-r7' 
5U-^fFi3L. AZAPII-7r-v^i^;J' - (StrategeneM) 
i*^ L /Co ±ieo 2 5 0 bpCD t l> c DNAm^'^-^^^-y't LTffl 

U - X 'J - - > i^^' L o 
•^n£:b-^. /^-r:7•'J^''<-tr•-•>3>^fS (5XSSPE. 5 0% 
AT^K. SxDenhardt' s^T^. 0. 5%SDS. 
1 0 OAig/ml^ttDNA. 1 0%?efi^T'4^Xh^>) 4^-^. 4 2 
'X:X'^^^ZfU^''<X^'it.l!k^''CO. ixSSC. 1. 0%SDS 
. Q 5 V (D^i'^'C-^l^ L fz (Sambrook. J. et al., Molecular Clon 
ing, Cold Spring Harbour Laboratory Press (1989)) o ^COt^^ 
. 678bp ®ORF ^^t;l542bp<Dt h cdNA^ntz^ 

COcDNA^ioe 7 8 bpOORF ^ P C R it ipl L . Z. tl ^ Zf ^ - y t 
L T s i&T. h U > i > h * T 5 -y h .fl^ M S. -v"^ X N I H / 
3 T 3 m^^(D c D N A 3 ^ r 3 U-^X;^ ';-->i:7'L/io "T^i: 

/s-ryUr/^-bf — ■>3>?^f^ (5XSSPE. 5 0%5fxyl/A 
T^K. SxDenhardt' s^f^. 0. 5%SDS. 100 
//g/mmttDNAs 10 XSTl^t-'^ X h ^ >) 4^ 3 7 °C ^CT^^ 

-ryu^'-rx^-ti-. <:>:i.^Tixssc. i. o%sdSs 3 7°ccd 

^ ^4^ ?^ L (Sambrook. J. et al.. Molecular Cloning, Cold 
Spring Harbour Laboratory Press (1989)) o 
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® T ^ y MiS^iJ^W-r 'f^ 'J ^^5^ F^J^' ^+ 'J > (gankyrin) h. 

h h MEGCVSNLMVCNLAYSGKLEELKESILADKSLATRTDQDSRTALHWACSAGHTEIVEFLL 

-7 't; X MEGCVSN IMICNLAYSGKLDELKER I LADKSLATRTDQDSRTALHWACSAGHTE I VEFLL 

^ .y h MEGCVSNLMVCNLAYNGKLDELKES I LADKSLATRTDQDSRTALHWACSAGHTE I VEFLL 

b h QLGVPVNDKDDAGWSPLHIAASAGRDEIVKALLGKGAQVNAVNQNGCTPLHYAASKNRHE 

•7'^ X QLGVPVNDKDDAGWSPLHIAASAGRDEIVKALLVKGAHVNSVNQNGCTPLHYAASKNRHE 

^ «y h QLGVPVNEKDDAGWSPLHIAASAGRDEIVKALLIKGAQVNAVNQNGCTALHYAASKNRHE 

b h lAVMLLEGGANPDAKDHYEATAMHRAAAKGNLKMIHlLLYYKASTNlQDTEGNTPLHLAC 
^ -i; X I SVMLLEGGANPDAKDHYDATAMHRAAAKGNLKMVH I LLFYKASTN I QDTEGNTPLHLAC 
5 .y h I AVMLLEGGANPDAKNHYDATAMHRAAAKGNLKMVHILLFYKASYN I QDTEGNTPLHLAC 

b h DEERVEEAKLLVSQGASIYIENKEEKTPLQVAKGGLGLILKRMVEG (ie^ij#^:2) 
^ -^7 X DEERVEEAKFLVTQGAS IYIENKEEKTPLQVAKGGLGLILKRLAESEEASM(@S7iJ#^ : 3) 
^ .y h DEERVEEAKLLVTQGASIYIENKEEKTPLQVAKGGLGLILKRIVESEEASM(iS^ij#^:4) 
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: 3 {C. T ^ y ^ @e ^ @e ^ij # -1- : 4 {C ^ ^ o ^ «y h 7^' > ^ U > ® 
igSiS7iJ^iS^iJ#-^ : 5 (c. T ^ y ®ie^iJ^iS?iJ#^ : 6 {C ^ = 
^j: . tf > ^ ^) > COT I y M @e {C fc- I > T 1 &<DT i y ^ M e t 

h 1 3 fi[ © T ^ y ^ L e u ^ T? (i •> i?' /ne ?ij -c= * -5 C i it S'J $ 

1^ n /I b h > ^ U > 'J :/ ^ K ® T ^ y M le^u 5 . 5 
OTV-^^-U V'J h°— hCankyrin repeat) (Lambert, S. et al. , Pro 
C. Natl. Acad. Sci. USA. (1990) 87, 1730- 1734) W L T l.^ o C ® 
^t^^25i:® ^ 2 (C:^-r o 

ANK consensus G TPLHLAAR GHVBVVKLLLD GADVNA TK 

A 1 SQ NNLDIAEV K NPD D 

VK TMR Q SI N 

E 



1st repeat 

2nt repeat 

3rd repeat 

4th repeat 

5th repeat 

6th repeat 



DSRTALHWACSAGHTBIVEFLLQLGVPVNDKDD 
AGWSPLHIAASAGRDEIVKALLGKGAQVNAVNQ 
NGCTPLHYAASKNRHEIAVMLLEGGANPDAKDH 
YEATAMHRAAAKGNLKM I H I LLYYKASTN I QDT 
EGNTPLHLACDEBRVEEAKLLVSQGASIYIENK 
EBKTPLQVAKGGLGLILKRMVEG 



c © ^ jc 4o i,^ T > ± © 3 ^T {i a M 6^ ^j: T > 4^ 'J y © ie ^IJ ^ ^ L . 
T CD 6 ii * 1^ H« © > ^ 'J > ^> 'J ^ y 5^ K ® T ^ J mw.3\^(D-r 

> + U > U h"* - h ^ ^ f o 
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ttz. El 1 5 ic«. ©IfiM*® 7 U > U b'- h®#^ 

^'y^U >iie?-0^fei*:±®&K^^^-^ -S) fci6. m:±in sit 
u -I* y U rJ'* ^ -i^" — 3 ^ On si tu hybridization ) ^ fir o 

h hcDMrnib-i^mmttz') y^<n'^^ i o % va^i^jfa 

(PHA) ^ti^L/;«'>ik:^^I±^t-t& ( 

MEM) cjn-e 3 7 °C {CT 6 8 ~ 7 2 ^Pb1±^« L/Co C ® U > 
#2^^ 0 . 18 mg/ml® BrdU (Sigma ^) -ri!Q-S-r'5C<i:{Cj: 

^Ifam^lfitr 3 lliiJfe?^ L/Co iiflaji^®#it<&^I^ 2 . 5 u S 
yrnKDf- i 'Jy (Sigma M) ^ # M E M 4^ T 3 7 °C T 6 B# 

^8. 0 kb£D^- y ^ U >ae^#A^^W-r^ 7 r - i^D N A ( 
Sambrook, J.et al. . Moleculor Cloning lu tH ) BRL BioNick 

5^;l/^«y h^ffll^. L/c*-oTd AT PS.a^" t":t^ >- 

1 6-dCTP{Cj:<9 1 5°C{CTlBtPH^--yi7 h^^XU-va^ 
^iT 9 - ^ ^5 b:->4- ^ >^ili L fi (Herg et al. . Proc. Natl. A 
cad. Sci. USA. 89 : 9509-9513 (1992)) o 

^ ^ — -y 3 y (Fluorescence in situ iiybridization; F I SH 
) ^n-ofz (Herg et al., Proc. Natl. Acad. Sci. USA, 89 : 95 
09-9531 (1992) ; Herg et al., Chromosoma, 102 : 325-332 (199 
3)) o 

Fir5X{c@«$-ti-/Co RNa s e&LSom. X^-T F^2 xS 
S C 4^ 7 0 % d-^ A T i K ic ct 0 7 0 °C tc T 2 55- FB^tt L > <^ i 

5 0 
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^y-;L/{Cj;«9M7RL/Co 5 0%^wl/AT^ K. 1 0 %^^r' ^ 
h5>RC/thcot I D N A ^ ^ V y ^} ^ - 3 > ^ 
4>T-7 5°C{CT5^Pb^. fv-f^m^Ltz. S « 12 ^iJ P $fj "T ^5 
fzi6iz 3 7 ViZX I 5 ^ > ^ ^ - h L fz'^ . HUie®^'ttMS 

Lfzx3 ±izmi^(Dy u - y ^mm Lfzo - ^ -r y >j y -tf- 

- ■> 3 > ^ /c m . 7> V K ^ 2 X S S C * 5 0 % A T ^ K 

^±U^F I T C - ^-^T t' V V (Vector Laborator i esM ) cfc 
«9t'^f->^;^tt5Lfcm. DN A<&^fe^S^^IS^-e*.^ DAP 
I (Sigma ^) ^ffl l^T^fe L . ^fe^*:± tc G X Q - > K ^ - 
> ^ i; $ -ti: f c o C l^ >S C t fC J; 0 ^ DNA ^^fef -S^ 

. ^fei*:©'Jf M (h^fe^*:itfeEI (feB) © sfe "51 tl <h /a a o 

°T#iniTV7^7 > 5 -efe /%£PCCD 7^7^ ^(cooled ch 
arge-coupled device tj j( ) (Pho t ome t r i cs M) ^ ^ X 2 1 (D 

metaphase (55-^»B) m^WMl^ t fzo F I SHxi^'^^UiDA 
P I ^< > Fff^^^fe^* i i> C<h(Cj:0. F I SH^-y^7=-'- 

^ ^P!k'^W^< > ViZ'mm^-^fz (Hery et al. . Methods in Molecu 
lar Biology : In situ hybridization protocols (K. H. A Choo. 

ed), p. 35-49 (1994), Human Press, Clifton, NJ. ) o 

3>^^(i^8 I %-u-$>'ofzo -ruf^^^ itSLTi 0 0 m<D^m 

El (mitotic figure) 0 i@ ;6< 1 © ^ ± IC •> iJ'' :^ ;b :^ L 

fzo /cfetc D A P I K?f^^<£-ffl f ^ ® 

zf a - y i)^ ih iy i- Jll,iX Pk^i^(DM:m (long arm) {cjfP 
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T 4 - 1 1 {i^-fe#:X q 2 1 . 3-q2 2. 2{C{iB#{^'in 

?f^>nfcin situ vN^-i/iJ^'^-tf-vs >c7)^Sm (^^^fe) ^ 
IS 2 {C^-^o 

R I z o 1 ^^(GIBCO Mim) 4'-e^^^ v'^-r X L/Co N A ( 

2 0 fi s) ^^'&t. ■?:LT2. 2M?^^>'^AT>'^f'tK^-s•W■^'5> 
1 . 0 % © T n - X 'y-" ;U 4^ ® m ii'Tc S!j 55- Bl L o 

y;l/^HybondN+ ^-ro>M ( AmershamM ) ^ n -y I> L 
. -e 7' U -r -ir' - •> a > M ® ?^ (Rapid-hyb buffer. 

AmershamM) 2 B*Pb^. C a - P ] d C T P - 5 >'l- c D N A 

ifK- (2 5 ObpCDhh#>4^U>cDNA) {C/^^yuy^X$-t^- 
fCo^W7'U^'^-^-->3>'7)^, 0. lxSSCS.f/0. 1%S 

D s ^^tsPc-j^mmi^^ 6 5 °c (c-c 3 0 Pal 5 X h u > y ^ 

1 8S rRNAfflO-^n-:7'<i:l?J^^W^'Ji?''^X$i±/^o ^- 

-r'SC:<hiCj:J9RNA(DM^l^<>'l^^l¥ffiL/^;o 

fPg*!^ (T) J^t>'8T#?I*im (N) t>©-t^ >y>'P®^m^I21 

D N A y n - y {C i9 =^ l±} L /c ilg m ^ ^ -r o > ^ U > m R N A 
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R c c mmmB) 



0/20 



0/5 



0/5 



4/4 



He la (U->2). K562 (L/->3). NC65 (U-y 
4). NEC8 5). T24 (U-y6). R^'IMRB 

0 ( U - > 7 ) ® *S m ^ m 4 ^ f o ^ o CD ilffl 2^ {C I, ^ T > 

- > 2 ) . ( L/ - > 3 ) . (U'->4) . sm (l/->5 
) . ¥t^«i (u->6) . (b->7) . mm (u->8) . 
(L/->9) . nm (b->i 0) . s-o'Sffj 1) ® 

mRNA©^^^i^^■7i)^T*-T./co 

± ® M ^ . ^ *a IS^ {C 4d § > + ij > m R N A (D ^ -^A. M ^ 

m. 3i< it IS $ n o . 

in: 7^' > + 'J > U ^ ^ ^ K tJt^^ ® IS ^ CD i6 . > ^ ' j > CD C - 
TfeJ^fl^tcS^fb^ -5 ^-^^ 5^ KMet-Glu-Gly-Cys-Val-Ser-Asn-Leu-Me 
t-Val-Cys-Asn-Leu-Ala-Tyr 7) ^-^^L/Co Z (D ^ 

-fi-h'^^-^^-->i^'}>^'y h T - > IZ^m L . ^ LX^ 

^ iz-^^mf? L fzo S^^^Bi^i^ I 4. 4 2S.?>'5 6 H^tci^Jg-t; 
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-IS^Ls rf^ V ^ a - ± JlijiW^'Mfz (Fmoc Chemistry, Research 
Gevetic Inc. )o ^iJt^*©^" > ^ > ^zf^ K *f -T 

.7^- y+ U >jt^5^^^^^ ^ ^ F<^TNT^^^ (Promega M) '^^ 

S) / ^^^y^^iz-mim-r :l tiz.x iQ C S :) ^^^T-^^li 

. #;^i^#:jgcl|j y -r ^ f u >fe:¥M (Immobi Ion transfer m 
embrane)(MilliporeSa) \zW^ L . 5 % > T ;^ ^ ^ > (BS 
A ) ^ # W -r -I) T r i s M * ?S 43 y o -y ^ L /c o i:;^ I- . ± Ifi 7' □ 
•yx^>^'M^TrisM^?S. 0. 1% Tween-2 0S.(:;^ 
B S A 4^ 1 : 2 0 0 0 — 1 : 1 0 0 0 0 (C # IR L * ^° U ^ n - 

■fu -J 7- ^ > i^m^^ T r i s 0. I % Tween- 

2 04^-tr^ia{C■r^OiSL^^^L/lo ^LT. — i^-^iJi^^iLT®^^ 
- X ^ f-' ^ -y ^ ^ - ^ ^ •> - -ir'^iH L tit 't? 4=^- ^ A y ^' p -7' 

m%.it^mytUm (AmershamM) J: «9 ^ ^ L o 
- . ;ti ^'l^ t!J ;l/ {c o I. ^ T (i ;r - h ^ ^' 5 :7 ^ - {c J; <9 
. ;y > 4^ U > U ^ ^ ^ K ® i3< «j & ffi ^ 5t IS L o ^ ® *g H . ^ li 
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tfz. mm^n fz. ^ M DNA ^ ^ t ni: I ^ TNT ^ ^ 3^ ^ •> 7 i 
5 - -if" cDNA^ M^<^<D^7f. U ^ o-^;UJn;^*:^fflt>fc'l7Ji:x^ >y 

n h m^-c z (D ji o !^ m^'^ u y< > F ^^m ^nujb^ tz z. t 

i^^ 4-° U ^ u - ± jvm.Wo:>ti > ^ ^) > U ^ ^ ^ K (c >^ "T -i) # S 
5i $ tl o la 8 ® A {w . < > t" h □ S IR ^ n /c IS ^- > ^ u 

>it^E^^fi)t4^!ioiS:^^7K-ro mm (-) (u->i) . ii'te>c*M 
Ttf > ^ u > ( u - > 3 ) o ^ > \i' h u u mm tifz ti > ^ y m.B 

iJ'^-^'n.y h{Cj;«95)'^lTL/clSm<&1118(Z)B{C^f:-ro ^ U - > . 

mm ( - ) ( u - > 1 ) . m^t^m ( ~ e o koa fcii ^ ^ a •> ^ 

o 

3 A(Dm-mBm(D^$^mmm (n) s-D^'^F^m^ ct) <D'mm<m 

/I iit z^"' > ^ 'J > 'J ^ ■T' ^ K K ^ ffl I. ^ T -t; X > a -y h !l 
T m L H ^ [El 6 iZTjx-to 2 -e ^i^ L hiRNA U ^ i Isl t« 

5^ F ^ t±i $ n /c o 

thJlBflas^. t-nj:^-&HepG2 (ATCC^^n^'1994 (Amer 
i can Type Cul ture Col lect ion)) ( U - > 1 ) , H e L a ( A T C 
C ^ a i?" 1994 (Amer i can Type Culture Collection)) (U — >2 
) . T2 4 (ATCC7^^n^'l994 (American Type Cul ture Col 1 
ection)) (U->3) . NC6 5 (Hoehn, W. and Schroeder, F. H. . 
Invest. Urol. (1978) 16, 106) (U->4) . NEC8 (t^- 
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^7 (1995)^) (U->5). Jurkat (ATCCt^^ 
p ^'1994 (American Type Culture Collection)) ( — > 6 ) . 2 
9 3 ( A T C C 7^7 ^ n ^ 1994 (American Type Culture Col lection 
)) (U->7) S.a'COS-7 (ATCC7^^Dri994 (American 
Type Culture Collection)) (U->8) ® ife ffl ® > ^ 

U ^ 7° ^ K ® ;i>^'5Sll $ ^ o 

^»flStti±5«^S.t»^'*a^ffl£iiifel^. 5 OmM Tr i s-HC 1. pH 
7. 4. 400 mM NaCls 1%SDS. l%TritonX-10 
0. I rov" :t ^ ^ - Ji^M. 5 mM E D T A ^ SJc*rt4 Is] tizlTC 

mmmfimitmmmo^mmmi^^x'mmttz 3 ~ 5 x i o « -o© 
fzo -r^x (Dmihmiz^ mmumi^ 1 5 mM /s - u p - ^i^t-^ x 

7 i - K 2 mM t° P U > ^ ^ h U A . 1 mM N a 3 V O 4 ^ 

X 7 T ^ - -if mmm^xf r-^ru^-y^ p^r^T/^v&o^'^^ 

^ y ^ jv X ju^^ — ji^y K 4- 8 y P 7^ T - -tf la # ^ij ^ ^ 

-9- > 7° ;l/ ^ S D S - ^> U T ^ T i K y m a 1> (PAGE 
) izX<0^m.L. ^LTSDS-PAGE!Cffli,^fcy>'U^^^t:c 
^^^^ (Immobilon transfer membrane) (Mi 1 1 i poreM ) i-fe^L 
. ^LX 0 %^ iy^k-mr J\^y i > (BSA) ^^W-T-STr i sM 
P -y L /Co ±12 7^ p -y x ^ > ^Si^ T r i s ^ 

0. 1% Tween-20S.C/BSA4^(C 1:2000~ 
1:1 0 0 0 0 {C^IR Lfc±iH-i:^trLilQmX{d:fei:^* i 4 °C T 1 6 

5 6 




wo 99/18201 PCT/JP98/04467 

^mXUMiMLl^X I y + ^ ^ - h Lfzo ^ n .y T- ^ > fli ^ 

.Trislt^fSsO. 1% Tween-2 04'"eMza{CT^«9 
il Li^^ L /cio LT. —i^irii^t L T ® ^^ - X 5 ^ >y •> ^ /^°- 
mm.^t^^±Um (AmershamM) J: ^9 ^ fe -ti: L 

Hjfei^J 4 . > ^ U > U ^ ^ ^ K O # m o { j- 

b h7y>+'J >^^U^7'f-K<&=i-Kt-'56 7 8 bp© c D N A ( 

^jfe^^ij 1) ^> p UK I T - N E om^m^m^^ ^ ^ - cmmmji 
^^mra hi3-;i/p. 2 5 9 . Mi^mnmm. ^m^t) iz. -t? > 

X:^[S]S.6'^'T>f--tr>x:^fS](cig$SL/Co C<ZX^ :$'-430S R a 

3 0 u s (Dzf ^ X = vmj^<m^ V >Mti j\y iy ^ to N i h 

3 T 3 MB. (Jainchill, J.F.et al. , J.Virol (1969) 4. 549-553 
tifeJZl 0 0 0 //g/inl®)igJ^-^G4 1 8^^^inL/Co m ^ <D ^ a — 
(D-feyXj^^n-y, 5ii©T>5^-tr>X^n->, S.O'5ji©*j-HS 

BSMI^S.t>'itM;gtt (tumorigenici ty) tc J: 0 # ^ /c o 

limft^>^*^t>^&^k^rB^^i^^L/Co T® (DMEM. 1 0%FC 
0. 6%^^)S:a'±a(DMEM. lO^FCS. 0. 3 % 
«^)*-^^'5 2«©DjS^4^-eaBS^^aLfco 3 5 mmCD W^M^ 

■7°u-hjc5 X 1 0^ m(Dmm.^mm.L . 3 1 "ck-z a ^ ^ i^m^ 
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^>_yX^a->X'\ 2 3±l X-^^fz^ L/c^^^Tv :ff > ^ ^) > 

4 il^Otltt 3? - K 't? (Flanagan, S. P. Gene t. Res. (1966) 8 
295-309) 1^ T 1 X 1 0' mcom^'^'^W'^ir ^ Z ^ n \ W 
3 T 3 ^fflBSI^-eoiaM^tt^ISm L/co ^r-y^l«^'^^^W^i>5 
^ p - y'ft^sgsa^S.t/-tr > X t b > + U ym^$.m^^M-t 
<S ^ n - >tt^BflS?^® ^tl^n^s 3gE®-7'^x (^tt 1 8E®^ 
^X) dixl 0' Ji;ffl§a/-?'^x^J^T?#1tL/co J^T^*t^^l^3 

^ nf^\^t^tzK>mmo:>mj^SL^m.^^Lfz. mm(Dm\-^^t. p-cDftim 

# J; 2 o © m ^ IS] . it ^ -^^ u ^< - ^ ffl V^ T ?f /c o t.fz 

4^a->430^u-> (M« ff> fife^JiL) -e*o/cO{;iJ^LT. 

a _ > 4: 3 ^ P - > -e * o L -3 T . > ^ U > '-f^ U ^ 7° f- 

o /c o . M« ^ ff^ ^ L ^j: o 1 ^ p - >(± ftii ® 3 ^ p - > J: 
«9 7^7" > 4^ U > mRNA© \y ^ t)^ {^ti^ fz ^ 

±§«b hW^*ffl01*2 9 3(i^t1ll*ct'9lln«^l^< Z. t\Z.^>0 . 

{C^tz:^. 1 0 //g©±iS®pMK I T-NEO^^^-^ffl^^^ 
^jt-fE^^ ij >^7!7 ;l/->^ Ait^ty* {:ick 2 9 3 ^ffl flS h -5 > X ^ 
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6±4^ -tr^Xi^a-y-e? 0±4. ^LXT>i--t>Xi7XJ-y 

T 2 3 ± 3 7? ^> o o Lfz^^-oT. tf > ^ ^) > V ^ ^ ^ i"' t< mm. 

#2 9 3^laBS^^->^ffl^,^. 2 x l 0' ifflSa^6 0 mm© ,11^1^ 
Sffl^hUML (Nunc GmbH) {C-^rtl-enS^iAA/fo llErt 

. ct h u > y ;w - ^ {c cfc i9 > h L . ±mm 

^fz. T h - -> 7.mmm.<Dmmicitm.mit^ffjyjm^m^^fzo 

■t^lt)-^. ^ ^ \2 - y m^"^ - iP' ^ ±.-^- ^ 8B#Pa^6 0%tg?D 
^SJca-rSt-tri^M^it. ifami^*^. Ap o pTa gT;f^ h- 
y 7.1^^^ V (OncorSi) {c J: T h - •> X/fflflS^^fe L . 

it fiiJ L o 

^ ( % ) ^ n ^'n. *t D - > T- (i 3 3 ± 5 % 4 5 ± 5 % T- 
*>0^ •fe>X:;7cJ->Tr{i5 9±6%<!:3 0±2%-eS>o/;o Lfi 

tpl $ij $ n -5 C i $ tl o 

#^n->, 2xio'{i©ffflflS^10 cm® ^ h U Jm fc }§ L 

L o T h - V X ilffl as ® Hl^ /j: # iS: T- . 7 ^ L/ ;t v - a PbI 
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2 5%ONP-4 0S.2>'0. 1 mg/mlO RNa s e^^Wt"STB 
E(45mM Tris-iSMil. ImMEDTA.pHS. 0) 0. 2 
5 mnc#!lS L /Co 

ml£D7'07^-r^--tr'K{Cj;«9$t5(C3 O^Fb^. 3 7°C-etoSL/Co 
3 0 )U 1 CDffl {±5^<& 0 . 5 /z g /ml© A^b V 
1 . 7 %T;^'n - xy;^«^^»;^^T-^ -tr > x 

o L/cA^'oT. C n 1^ 3 i9 > ^ U >iie^^^7:>^T h - 

5 . > 4" U > U ^ ^ f- K g> S ffl 



SSe^U^ Wi" PCMV4-3HA' - (Brockman, J. A. et 

al.. Moleculor and Cellulor Biology (1995) 15, 2809-2818 ) 
nun 1 h h 7^ > ^ U > c D N A ^il^ LT. ii > ^ 

ir ^-f^ I KpCMV4-3HA + gankyrin^^^M L fZo 

$^>{C. <^^-pGEX (Pharmacia {c t h > ^ U > n 
-KSe^iJ^#Al-'2>Ci{Ccfc«9GST (^■;l/iS7f-;4->-S • h5> 
X 37 a. 5 - ) i # > ^ U > ;()M^ /j: ^ Si rf> U ^ :/ 5^ K ^ ^ ^ t" 
F p G E X - gankyrin^f^S^ L y-Co 
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1 0/^g®pCMV4-3HA + gankyrin^ffl l^T U yW.ti)Vi^ 
{C p G E X - gankyrin^ai A Ls-eLTlmM IPTG(cJ;<9GS 

T - ^' > 4^ y > 14 ^ ^ ^ K o ^ ii ^ m # L o 4 °c -e o 3^ 

55-m{Cj;«5*fflfla^lHliiXL. ^LT Triton -XI 0 0^^t;PBS4> 

'^•(D'^w.^miz. X K) mm^i^mi.fzo zom^'mm^^^. 293^ 

PbI ^ > 4- ^ ^ - h L /c o 

G S Tife-a-'i^ U K ^ ^ yl/ iJ' 5^ ^ >-Sepharose 4 B (Pharm 

acia^) ±(c^i6. ^LTtfCRblrL^:. inlNF/cBp 5 QViW. S. 
J>'tn:NF/cBp6 5( Santa Crutz $g) ^ffll^-S'^^j:.^^ 

/^EailSffit£J«^S.O'^^;it^®IIIM{i<:>:®J;-5!cLTiTr5fCo 5 OmM 
HEPES (pH7. 5). 150 mM NaCl. 2. 5mM EG 
TA. ImM DTTs 0. \ % Tween-20s 
D-;l/. T'OT^T - -if PI 5^ ?>' 7 T i7--{?|5a*^J^#Wr 

€>IPM«?^{c*fflaa^!l®L. WiiS^aSL. ^LT<5^C4°C{cri 

0 1 0 0 0 0 X g L f^o KH AirC^. trC R b ifCtt^. 
iJtNF/cBp 5 Oin:<*X(i!n:NF/cBp 6 5irL^(Cj;«9yu=! - h 
^ tlT^c y P 7^ ^< A - Sepharose C L 4 B (Pharmac i a^ ) ^ffll/^T 
^ 4 °C T 1 6 B# Pal > _h 1^ -lir L »6 o 

t'-X±®^^)itP^L/cMe®^I P«g}e?^(C^«9 1 OlHl^^L 
fzo 2 xSDS•t^->7';^i^^gfSt43^^)i5ti^<^SDS-^^';T^ U-'UT 

1 KyyI/mmif'TcKjfC J: «9 L. ^ L Tiit H A ^it^*. t}^Rb^^:^*:. 
iitNF/cBp 5 0tn:{*XliirLNF/cBp6 5i^L^*:^ffl^,^S'^7^X^5' 
> ^ a -y h ^ {c ck f9 L o 

t!^ m ^ ^ t- o 
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y f h a irmmomm'^'^m^^^fzff^w^^m q i^^-to gst© 

^^^K^itG S T til' >^ V > ® ife^ 'f> U ^ ^ f- K ^:Kmm T 
^•ti:. C n^lHliR L /Co t h 2 9 3 mfi^<D mmm t tlfz G 

S T (DJ^ & ^^UtG S T - i1' y ^ > m ^ 'J ^ ^ F ^ -if . 

(B) irCP 5 0 tii|*:4o J: (C) trC p 6 5 $i ^ tb L 5^ ^ 

o<^. h h 2 9 3 mm(Dmmm ti^mm-^-^m^^fz±mG s t ^^ 

(B) !c4o^,^-r. u - > . b b 2 9 ^ mm(Di^mm (d ^ . 

t h 2 9 3 mm(Dmmm ti^mm-^-^M^ "^tzG sr^^^) k 

. t h 2 9 3^)lS®?$P«^ci:;'vMM-e^^$i±f-ii^'f^'J^^^ K 

^fo (C){C:tel>T. U->^:<)^^>. th 2 9 3J|fflBa®?#M^® 
h h 2 9 3/fflflSO^j*S^cb>^llS-eM^$-t±/cG S T:f^ 'J 

t h 2 9 3 mm<Dmm<^ ti^mm-c^M^ ^fzm^^^ "^-^ 

y ^^mi- ^ ^ b 2 9 2 m^<^i^m<^'^ (A) KRbiitf*. (B) 

ircp 5 0 ^i^^ ^^'^t (c) iJip 6 sifu^^-e^JSitl^ts <:i^i.^-rtn; 
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fzo ( A ) (c *j -r , > 4^ U > it is ^ ^ ^ ^ ^i: ^ ^ ^ ^ - ff^ S 

L t h 2 9 3 m^<Dmm^'^i^^^^^ u j ^' uzr ^} > ( u 

LTtn:HAtJt{*:T=1^{±lL/-cfc©. tf > ^ ^} > MB^"?- ^ ^ tS ^ ^ ^ - 
-ri-^n^^Lfz t h 2 9 3 iBflao?§^i^^##S6^ ^ A y ^'a U 

-Tj^Hte^L/ch h 2 9 3 mji^<Dmm'^^0^m^ ^ a y ^- p y 
(L/->i) x«in:p5 otrL#: (u->2) -^zfci^^-tf. 

ts^i^ ^ -xmn^mLfzh h 2 9 3/ffll!S®?§^i|^5^##M6^^A 
y^'nyjy (U->3) X{±^tp5 Otn:#: (U->4) T^P^^ 
it. ^n^m^-^Wj LX^H AtXi^X^lh Ltz h(D . ^ JiZJfti> ^ 

u vite^^&^tr^i^rJ^-T-ff^HiK^L/ct h 2 9 3 m^(^mm^ 

^mn.}^W]Ltzh(D (U->5) ^!JtH A trL#:-e^fct} L t 

( C ) iC T . U - > (i . 7^ > ^ U > it ^ ^ ^ /a ^ ^ 

L t h 2 9 3 ^flS©?§^4^!l^^^#Sfi^ U J ^ u-f 
i;> (U->1) Xtitn;p6 5in:^* (U->2) -e^tl^^-tir. ^tl 
^m^^Tc«!jLTtn:HAtn:^*T=^tbL/c4>®. ^-y^'J >it{E^<&^ 
tr<^iJ'-T?^Hte^Lfch h 2 9 3 ^HJ3^®?gpi^<&##Ma^]^A 
y^'nyj> (U->3) X{itap6 StfC^*: (U->4) TitP^^ 
^n^mm?'T<l& LTiitH A ia#:T'=t^tb L ® . cfc > 4^ 

u >il^E?-^^tr^i:'r5'--eff^K$smL/ct h 2 9 3 *fflflS©?$^4^ 

(U-> 5) <£:mMj*l!;L/c^>©^in:HA4rL#:T=|^!±i Lfc^®Oli 
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AtfiW-C^mm^^ ( A) iJiR b in;^*:ab § l-Wi ( B ) tnl p 6 5 $t 

rj'-TBSfe^L/cb h 2 9 3 mmomm'^'^^^''^^^^ ^ ^ 

^«mi^»J LTiiiR b trCl^-e^ai L fc©. > ^ 'J > itfe^ ^ ^ 
yrn^'j:^ (U/->4) X {itrC H A$t#: ( - > 5 ) tT'itl^ ^ -tt 
(B) {w*^n^T^ U-Xi^ >^ U >it^E^ ^A^^^ ^ ^ 
y>J> XiiinlHAKI*: (U->2) Titl^^-tt. ^tl 

•^tr^^iJ'-T-ff^Kte^L/cb h 2 9 3i|fflBacD^iig«^^##Pfl^^ 
Ay:rn:r-ij> (U->3) XiiJiHAtn:^* (P->4) -^zt^^ 
-tir. ^ n ^ « m ii'lc K) LTK p 6 5 ^ifcmih L tz h (D . ^XZJfi^' > 

^ V >mBT-^^v^^ ^ - r-mnumttz^ h 2 9 3i8sa©^ft? 

;in ^> O ^ m . > ^ > ^ 7° f- K ,^ffl as 1^ ( I n v i vo ) T- 



6 4 



wo 99/18201 PCT/JP98/04467 

N I H/S T 3 1 2 m?^ i:> tz ^ MM m.B. (serum starva 

tion) iz^iomimmm^wmG I Mi^im^L. ^ Lxjhim<Dnmi]u 
iz^<omMmm'Srmm^-itfzo mfi^=^mmL. mRN A^^db lt 

. *'>^';>cDNA^yn-y<i:LT^ai^?To/io i-Utyt>. 

^ fcb U /C o 

ow Cytome t ry) ^ffll^/Co "^^i^-^s Ca'^SL^'Mg 

o <^>:V^T. 1 0%FCS<&#t;DMEM-Tri^iflS^^^L-ClH]iRL. 

y-yl/TlfflflS^ia^L/'Co cn^P I (Prop i od i urn i 
od i ne) -f-^feLT^o-l^-r Y - -9 -XW^X^ fz ^ 
mi 2 {c^m^^^o Ell 2(c:ioi^T. ^ u - > ^iI^ay*S^^;!]P^^ 

. 1 ^ TbI ( U - > 1 ) . 3 ^ Pb^ ( U - > 2 ) . 6 ^ Tb^ ( U - > 3 ) 
. 9 ^ Pel ( U - > 4 ) , 1 2 B# Fb^ ( U - > 5 ) . 1 5 B# ( U - > 
6 ) . 1 8 fi^ L/ - > 7 ) . 2 1 Bt Ph^ ( b - > 8 ) . 2 4 B# PbT ( 

U->9) ^ 2 7.B#Ph^ \ 0) . 3 OB#Pb^ (U->1 1) S. 

a' 3 3^Pb1 (U->1 2) ©^gH^^-To 1~9H#Pb^ (U->1~ 
4) iiGl«§T-*>0> 1 2~1 8^ Pal (U->5~7) (iSK^-eS) 
<9s 2 1~2 4B#PB^(U-y8~9){iG2+Ma§-e*«9^ 2 7Bt 
Wi ( U - > 1 0 ) Jg^ ^ U^' G 1 «^ {C 45 ^ a o 

S>!?©^SS/SJgT:-ii5iL/-ifflfla4>{C^^LTl,>'SmRNA©:^fct5 
(O'^W^^m 1 3 {C:^-ro COBHcfc^.^T. ^fflflS'^Jg 1 x 1 0 ^ ijffl flS 
/ 1 0 0 mmx ^«y'>^(U->l). 2xiO*,^fflSa(U->2) 
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. 3x1 0* mm. cu->3) s.a'4xi 0' (l/->4) <d 

K^-ii^mBXJimJb^ ^ 1 BtPam ( U - > 2 ) . 6 ^Fb^^ ( u - > 3 ) 
. 2 4I^FBm (U->4) . 4 S^PbT^ (l^->5) . 7 mf^''^ 
(U->6) 6 S^fal^^ (Lx->7) ©I^H^^-To 

ilfflSa^M^^PlML/cN I H3 T SfflSatCT^'V^U yOmRNA 

>fl: L /c o c n t> o c <h <^ > ^ U > ilffl ^ ® ii <f ^ . Gl 
I«{C^^;&<jLit-r C ch $ n. ilffl flS ^ SB $1J ® <i: ® f^it 
Tf: ^ $ tl o 

>X:tU=i'p?i>U'^^ K^*!*: (Sfi^iJ : CCTGTCGCTTTACCTCCCCA) ( 
: 8) S.D^' (TACCTCCCCACACACAGATT) : 9 ) ® 

ff ?^fflflaiiMW$lJ^I^^P^/Co <i: LT 2 % vfl^j£lfa7t (F 

CS) ^Jtax./cRPMI 1 6 4 0 (j^.y;^^) ^ffli.^/Co 

1 ml£D^«7S^ Atl/c 3 5 mml^ « Jm ^ — Bfe 3 7 . 5 % C O 2 ^ 

y 4. ^ ^ L. cntiio. 25%hUT7^-> >Ma 

y ^ > ^-{C J; ^ # — *fflllS{C L H e p G 2 mm^ 1 x 1 0 ^ B-f 
oinx-Zco 2 4 ^PbII^^ ^' >^ 'j >afe^o^m =1 K t h 

;^->it^U>T>'f--fe>X^'J=3'7^l^^^K(0. 2. 5S.a'10 
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5 ±7 % -v ^ ^ (D ICM L T T y ^ -iz y X ^ ^ u ^ir h' "^^Im L fzm 
# {C n n ^ - ^ 7 0 ± 5 %Km{P LfZo 

G 2 ©^fflflaitm^ffll^iJt- S C <!: *^BJ ^i: -o fzo 

y f- K <j: -e n ^ - K t" s DNA . (D i"? (D mm (D tz 

i6{cWffl"e*> 'So ^ T'c. U U b'^mm LtzT. ^ U 

> iry^m. if >^ V > ^° u ^7°^ F{c>cif-r ^iti*. -eti^ffl i-^ 

*>T:g : H*S^M*o<{i'rf3^lTS 1 -3 

^ m : Escherichia coli DH5 a CpBS-t4-ll ] 
: PERM BP-6128 
B : 1997^ 9 ^ 29B 
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SS^iJ : 1 

i£^J®:S$ : 7 8 0 
ie^ljCDM : MM 

h <j5 n - : miijyc 

Se ?|J ® S ^ : c D N A 

mn 

TGGTGAAGCT CTAACGGCTG TTTTGACTGG CGTAGCCGGA GCCGGCGACG TGAGGCGGGC 60 
GTTGCTCGCG CGACAAGTAG TTGCTGGGAC AGCGAA ATG GAG GGG TGT GTG TCT 114 

Met Glu Gly Cys Val Ser 
1 5 

AAC CTA ATG GTC TGC AAC CTG GCC TAG AGC GGG AAG CTG GAA GAG TTG 162 
Asn Leu Met Val Cys Asn Leu Ala Tyr Ser Gly Lys Leu Glu Glu Leu 

10 15 20 

AAG GAG AGT ATT CTG GCC GAT AAA TCC CTG GCT ACT AGA ACT GAC CAG 210 
Lys Glu Ser He Leu Ala Asp Lys Ser Leu Ala Thr Arg Thr Asp Gin 

25 30 35 

GAC AGC AGA ACT GCA TTG CAC TGG GCA TGC TCA GCT GGA CAT ACA GAA 258 
Asp Ser Arg Thr Ala Leu His Trp Ala Cys Ser Ala Gly His Thr Glu 

40 45 50 

ATT GTT GAA TTT TTG TTG CAA CTT GGA GTG CCA GTG AAT GAT AAA GAC 306 
He Val Glu Phe Leu Leu Gin Leu Gly Val Pro Val Asn Asp Lys Asp 
55 60 65 70 

GAT GCA GGT TGG TCT CCT CTl CAT ATT GCG GCT TCT GCT GGC CGG GAT 354 
Asp Ala Gly Trp Ser Pro Leu His He Ala Ala Ser Ala Gly Arg Asp 
75 80 85 



6 8 




wo 99/18201 PCT/JP98/04467 

GAG AH GTA AAA GCC CTT CTG GGA AAA GGT GCT CAA GTG AAT GCT GTC 402 

Glu He Val Lys Ala Leu Leu Gly Lys Gly Ala Gin Val Asn Ala Val 

90 95 100 

AAT CAA AAT GGC TGT ACT CCC TTA CAT TAT GCA GCT TCG AAA AAC AGG 450 

Asn Gin Asn Gly Cys Thr Pro Leu His Tyr Ala Ala Ser Lys Asn Arg 

105 110 115 

CAT GAG ATC GCT GTC ATG TTA CTG GAA GGC GGG GCT AAT CCA GAT GCT 498 

His Glu He Ala Val Met Leu Leu Glu Gly Gly Ala Asn Pro Asp Ala 

120 125 130 

AAG GAC CAT TAT GAG GCT ACA GCA ATG CAC CGG GCA GCA GCC AAG GGT 546 

Lys Asp His Tyr Glu Ala Thr Ala Met His Arg Ala Ala Ala Lys Gly 
135 140 145 150 

AAC TTG AAG ATG ATT CAT ATC CTT CTG TAC TAC AAA GCA TCC ACA AAC 594 

Asn Leu Lys Met lie His He Leu Leu Tyr Tyr Lys Ala Ser Thr Asn 

155 160 165 

ATC CAA GAC ACT GAG GGT AAC ACT CCT CTA CAC TTA GCC TGT GAT GAG 642 

He Gin Asp Thr Glu Gly Asn Thr Pro Leu His Leu Ala Cys Asp Glu 

170 175 180 

GAG AGA GTG GAA GAA GCA AAA CTG CTG GTG TCC CAA GGA GCA AGT ATT 690 

Glu Arg Val Glu Glu Ala Lys Leu Leu Val Ser Gin Gly Ala Ser He 

185 190 195 

TAC ATT GAG AAT AAA GAA GAA AAG ACA CCC CTG CAA GTG GCC AAA GGT 738 

Tyr He Glu Asn Lys Glu Glu Lys Thr Pro Leu Gin Val Ala Lys Gly 

200 205 210 

GGC CTG GGT HA ATA CTC AAG AGA ATG GTG GAA GGT TAAACA 780 

Gly Leu Gly Leu He Leu Lys Arg Met Val Glu Gly 
215 220 225 
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mm : 2 

@£^lJOS$ : 2 2 6 

h pf. u - : mmvt 

Met Glu Gly Cys Val Ser Asn Leu Met Val Cys Asn Leu Ala Tyr Ser 

15 10 15 

Gly Lys Leu Glu Glu Leu Lys Glu Ser He Leu Ala Asp Lys Ser Leu 

20 25 30 

Ala Thr Arg Thr Asp Gin Asp Ser Arg Thr Ala Leu His Trp Ala Cys 

35 40 45 

Ser Ala Gly His Thr Glu He Val Glu Phe Leu Leu Gin Leu Gly Val 

50 55 60 

Pro Val Asn Asp Lys Asp Asp Ala Gly Trp Ser Pro Leu His He Ala 
65 70 75 80 

Ala Ser Ala Gly Arg Asp Glu He Val Lys Ala Leu Leu Gly Lys Gly 

85 90 95 

Ala Gin Val Asn Ala Val Asn Gin Asn Gly Cys Thr Pro Leu His Tyr 

100 105 110 

Ala Ala Ser Lys Asn Arg His Glu He Ala Val Met Leu Leu Glu Gly 

115 120 125 

Gly Ala Asn Pro Asp Ala Lys Asp His Tyr Glu Ala Thr Ala Met His 

130 135 140 

Arg Ala Ala Ala Lys Gly Asn Leu Lys Met He His He Leu Leu Tyr 
145 150 155 160 
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Tyr Lys Ala Ser Thr Asn He Gin Asp Thr Glu Gly Asn Thr Pro Leu 

165 170 175 

His Leu Ala Cys Asp Glu Glu Arg Val Glu Glu Ala Lys Leu Leu Val 

180 185 190 

Ser Gin Gly Ala Ser lie Tyr lie Glu Asn Lys Glu Glu Lys Thr Pro 

195 200 205 

Leu Gin Val Ala Lys Gly Gly Leu Gly Leu He Leu Lys Arg Met Val 

210 215 220 

Glu Gly 
225 

mn : 3 

le ^ij CD ^ ^ : 6 9 3 
le^UCDM : 

lE^iJoa^ : cDNA 

ATG GAG GGG TGT GTG TCT AAC ATA ATG ATC TGT AAC CTG GCC TAG ACT 48 

Met Glu Gly Cys Val Ser Asn He Met lie Cys Asn Leu Ala Tyr Ser 

5 10 15 

GGG AAG CTG GAT GAG TTG AAG GAG CGC ATT TTG GCT GAT AAA TCT CTG 96 

Gly Lys Leu Asp Glu Leu Lys Glu Arg He Leu Ala Asp Lys Ser Leu 

20 25 30 

GCT ACT AGA ACT GAT CAG GAC AGC AGA ACA GCT TTG CAC TGG GCA TGC 144 

Ala Thr Arg Thr Asp Gin Asp Ser Arg Thr Ala Leu His Trp Ala Cys 

35 40 45 
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TCA GCT GGC CAT ACA GAA ATT GTT GAA TTC TTG CTG CAA CTT GGA GTG 192 
Ser Ala Gly His Thr Glu He Val Glu Phe Leu Leu Gin Leu Gly Val 

50 55 60 

CCA GTN AAT GAT AAA GAT GAC GCA GGT TGG TCT OCT CTT CAT ATT GCT 240 
Pro Val Asn Asp Lys Asp Asp Ala Gly Trp Ser Pro Leu His He Ala 
65 70 75 80 

GCC TCC GCT GGC CGG GAT GAG ATT GTA AAA GCC CTT CTG GTG AAA GGT 288 
Ala Ser Ala Gly Arg Asp Glu He Val Lys Ala Leu Leu Val Lys Gly 

85 90 95 

GCA CAT GTT AAT TCT GTC AAT CAA AAC GGC TGC ACT CCA CTC CAT TAT 336 
Ala His Val Asn Ser Val Asn Gin Asn Gly Cys Thr Pro Leu His Tyr 

100 105 110 

GCA GCT TCG AAG AAT AGG CAT GAG ATT TCT GTT ATG TTA CTA GAA GGT 384 
Ala Ala Ser Lys Asn Arg His Glu He Ser Val Met Leu Leu Glu Gly 

115 120 125 

GGG GCT AAC CCA GAT GCG AAG GAC CAT TAG GAT GCT ACA GCA ATG CAC 432 
Gly Ala Asn Pro Asp Ala Lys Asp His Tyr Asp Ala Thr Ala Met His 

130 135 140 

CGG GCA GCA GCC AAG GGT AAC TTG AAG ATG GTT CAC ATC CTT CTG TTC 480 
Arg Ala Ala Ala Lys Gly Asn Leu Lys Met Val His He Leu Leu Phe 
145 150 155 160 

TAC AAA GCA TCC ACA AAC ATC CAA GAC ACT GAG GGT AAC ACT CCT CTA 528 
Tyr Lys Ala Ser Thr Asn He Gin Asp Thr Glu Gly Asn Thr Pro Leu 

165 170 175 

CAC TTA GCC TGT GAT GAA GAG AGA GTG GAA GAG GCA AAA TTT CTG GTG 576 
His Leu Ala Cys Asp Glu Glu Arg Val Glu Glu Ala Lys Phe Leu Val 
180 185 190 
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ACT CAA GGA GCA ACT ATT TAC ATT GAG AAT AAA GAA GAA AAG ACA CCC 
Thr Gin Gly Ala Ser He Tyr He Glu Asn Lys Glu Glu Lys Thr Pro 

195 200 205 

CTG CAA GTT GCC AAA GGG GGC CTG GGT TTA ATA CTC AAG AGA CTA GCA 
Leu Gin Val Ala Lys Gly Gly Leu Gly Leu He Leu Lys Arg Leu Ala 

210 215 220 

GAA AGT GAA GAG GCT TCT ATG TAG 
Glu Ser Glu Glu Ala Ser Met 
225 230 

ae^ij : 4 

: 2 3 1 
h ;f. a - : itilt*t 

ws.n(Dmm : mss 

Met Glu Gly Cys Val Ser Asn He Met He Cys Asn Leu Ala Tyr Ser 

15 10 15 

Gly Lys Leu Asp Glu Leu Lys Glu Arg He Leu Ala Asp Lys Ser Leu 

20 25 30 

Ala Thr Arg Thr Asp Gin Asp Ser Arg Thr Ala Leu His Trp Ala Cys 

35 40 45 

Ser Ala Gly His Thr Glu He Val Glu Phe Leu Leu Gin Leu Gly Val 

50 55 60 

Pro Val Asn Asp Lys Asp Asp Ala Gly Trp Ser Pro Leu His He Ala 
65 70 75 80 

Ala Ser Ala Gly Arg Asp Glu He Val Lys Ala Leu Leu Val Lys Gly 
85 90 95 



624 



672 



720 
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Ala His Val Asn Ser Val Asn Gin Asn Gly Cys Thr Pro Leu His Tyr 

100 105 110 

Ala Ala Ser Lys Asn Arg His Glu He Ser Val Met Leu Leu Glu Gly 

115 120 125 

Gly Ala Asn Pro Asp Ala Lys Asp His Tyr Asp Ala Thr Ala Met His 

130 135 140 

Arg Ala Ala Ala Lys Gly Asn Leu Lys Met Val His He Leu Leu Phe 
145 150 155 160 

Tyr Lys Ala Ser Thr Asn He Gin Asp Thr Glu Gly Asn Thr Pro Leu 

165 170 175 

His Leu Ala Cys Asp Glu Glu Arg Val Glu Glu Ala Lys Phe Leu Val 

180 185 190 

Thr Gin Gly Ala Ser He Tyr He Glu Asn Lys Glu Glu Lys Thr Pro 

195 200 205 

Leu Gin Val Ala Lys Gly Gly Leu Gly Leu He Leu Lys Arg Leu Ala 

210 215 220 

Glu Ser Glu Glu Ala Ser Met 
225 230 

mm : 5 

ie^iJcDfi:$ : 6 9 3 

h a - : H ift 
W.'^ilOUM ■■ cDNA 
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ATG GAG GGG TGT GTG TCT AAC CTA ATG GTC TGT AAC CTG GCC TAC AAC 48 
Met Glu Gly Cys Val Ser Asn Leu Met Val Cys Asn Leu Ala Tyr Asn 

5 10 15 

GGG AAG CTG GAT GAG TTG AAG GAA AGC ATT TTG GCT GAT AAG TCT CTG 96 
Gly Lys Leu Asp Glu Leu Lys Glu Ser He Leu Ala Asp Lys Ser Leu 

20 25 30 

GCC ACT AGA ACT GAT CAG GAC AGC AGA ACA GCA TTG CAC TGG GCA TGC 144 
Ala Thr Arg Thr Asp Gin Asp Ser Arg Thr Ala Leu His Trp Ala Cys 

35 40 45 

TCA GCT GGT CAT ACA GAA ATT GTT GAA TTC TTG CTG CAA CTT GGA GTG 192 
Ser Ala Gly His Thr Glu He Val Glu Phe Leu Leu Gin Leu Gly Val 

50 55 60 

CCA GTA AAT GAA AAA GAC GAT GCA GGT TGG TCT CCT CTT CAT AH GCT 240 
Pro Val Asn Glu Lys Asp Asp Ala Gly Trp Ser Pro Leu His He Ala 
65 70 75 80 

GCT TCC GCT GGC CGG GAT GAG ATT GTA AAA GCC CTT CTG ATA AAA GGG 288 
Ala Ser Ala Gly Arg Asp Glu He Val Lys Ala Leu Leu He Lys Gly 

85 90 95 

GCA CAA CTG AAT GCC GTC AAT CAG AAT GGC TGC ACG GCC CTT CAT TAT 336 
Ala Gin Val Asp Ala Val Asn Gin Asn Gly Cys Thr Ala Leu His Tyr 

100 105 110 

GCA GCT TCC AAG AAT AGG CAT GAG ATT GCT GTT ATG TTA CTA GAA GGT 384 
Ala Ala Ser Lys Asn Arg His Glu He Ala Val Met Leu Leu Glu Gly 

115 120 125 

GGG GCT AAT CCA GAT GCT AAG AAC CAT TAT GAT GCT ACA GCA ATG CAC 432 
Gly Ala Asn Pro Asp Ala Lys Asn His Tyr Asp Ala Thr Ala Met His 
130 135 140 
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CGG GCA OCA GCC AAG GGT AAC TTG AAG ATG GTT CAT ATC CTT CTG TTC 480 
Arg Ala Ala Ala Lys Gly Asn Leu Lys Met Val His He Leu Leu Phe 
145 150 155 160 

TAG AAA GCA TCC ACA AAC ATC CAA GAT ACT GAG GGT AAC ACT CCT CTA 528 
Tyr Lys Ala Ser Thr Asn He Gin Asp Thr Glu Gly Asn Thr Pro Leu 

165 170 175 

CAC m GCC TGT GAT GAG GAG AGA GTG GAA GAA GCA AAA TTG CTG GTG 576 
His Leu Ala Cys Asp Glu Glu Arg Val Glu Glu Ala Lys Leu Leu Val 

180 185 190 

ACC CAA GGA GCA AGT AH TAC AH GAA AAT AAG GAA GAA AAG ACA CCG 624 
Thr Gin Gly Ala Ser He Tyr He Glu Asn Lys Glu Glu Lys Thr Pro 

195 200 205 

CTG CAA GTC GCC AAA GGG GGC CTG GGT TTA ATA CTC AAA AGA ATC GCA 672 
Leu Gin Val Ala Lys Gly Gly Leu Gly Leu He Leu Lys Arg He Ala 

210 215 220 

GAA AGT GAA GAG GCT TCT ATG TAG 720 
Glu Ser Glu Glu Ala Ser Met 
225 230 
: 6 

ie^lj<Dg:$ : 2 3 1 
h ;f^ a v= - : itilit^ 

mm 

Met Glu Gly Cys Val Ser Asn Leu Met Val Cys Asn Leu Ala Tyr Asn 
15 10 15 
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Gly Lys Leu Asp Glu Leu Lys Glu Ser lie Leu Ala Asp Lys Ser Leu 

20 25 30 

Ala Thr Arg Thr Asp Gin Asp Ser Arg Thr Ala Leu His Trp Ala Cys 

35 40 45 

Ser Ala Gly His Thr Glu lie Val Glu Phe Leu Leu Gin Leu Gly Val 

50 55 60 

Pro Val Asn Glu Lys Asp Asp Ala Gly Trp Ser Pro Leu His lie Ala 
65 70 75 80 

Ala Ser Ala Gly Arg Asp Glu lie Val Lys Ala Leu Leu He Lys Gly 

85 90 95 

Ala Gin Val Asn Ala Val Asn Gin Asn Gly Cys Thr Ala Leu His Tyr 

100 105 110 

Ala Ala Ser Lys Asn Arg His Glu lie Ala Val Met Leu Leu Glu Gly 

115 120 125 

Gly Ala Asn Pro Asp Ala Lys Asn His Tyr Asp Ala Thr Ala Met His 

130 135 140 

Arg Ala Ala Ala Lys Gly Asn Leu Lys Met Val His lie Leu Leu Phe 
145 150 155 160 

Tyr Lys Ala Ser Thr Asn lie Gin Asp Thr Glu Gly Asn Thr Pro Leu 

165 170 175 

His Leu Ala Cys Asp Glu Glu Arg Val Glu Glu Ala Lys Leu Leu Val 

180 185 • 190 

Thr Gin Gly Ala Ser He Tyr He Glu Asn Lys Glu Glu Lys Thr Pro 

195 200 205 

Leu Gin Val Ala Lys Gly Gly Leu Gly Leu He Leu Lys Arg He Val 
210 215 220 
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Glu Ser Glu Glu Ala Ser Met 
225 230 
ifi^iJ : 7 

ie^ij®g$ : 1 5 

h ;f. a - : a II 

Met Glu Gly Cys Val Ser Asn Leu Met Val Cys Asn Leu Ala Tyr 
15 10 15 

le^ij : 8 

ge^y® :g $ : 2 0 

ge^iJcDM : 

h ;f. n - : aSgiK 
leifij©®^ : Synthetic DNA 

CCTGTCGCT TTACCTCCCCA 20 
iS^iJ : 9 

: 2 0 
le^lJOM : ^WL 
: 

h ;f. D - : aifit^ 
le^JOS^ : Synthetic DNA 

TACCTCCCCA CACACAGATT 20 
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IS 5jt © fa ffl 

1. iE^iJ#-^: 2 iZTjK-t I 4^iOAl a*^t>2 2 6fir®Gl 

■V <D T i J m^^fl^-^ h> ^ K> . E.-Dif > ^ V > (gankyrin) (D^<^^ 

2. lE7iJ#-§-: 2{C:5^^1 4fe©Al a:6^^)2 2 6fe<Z)Gl 
Ko 

3. Me^iJ#-t: 2{r^t"lliOMe t*^t>2 2 6fe©G 1 y^-e 

4. 2{C^-rife®Me t*Nt>2 2 BfeOG 1 y^Tr 

5 . le JiJ # : 1 C :^ -r ^ S @e ^ij ^ W -r -2) D N A cb . X h U > X 
i > hni:^#Tl?^WyU ^' ^ X-t ^ Z t ^ ^ T> N h ^ IQ 3 

- K ^ n T 43 »9 s s o 7^- > ^ u > ® ^it^5 # fi^ s ^ w -r u ^ y 

6. ie^iJS=-^: 4{C^-ri 4{i®A] a*^«i2 3 l{i©Me 

-Q (D T I J WW.nt)^ ^ . (gankyrin) O^^l^^ 

6^ ^ ^ W -r ^ '-f^ 'J ^ 7° 5^ K o 

7. 4iC^^l 4fe®Al a*^t>2 3 l&©Me tt 
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(DT I J mw^nt)^ ^i^'o . n' y ^ > ® ^ fl^ ?s ^ w '-f^ u 

o 

10. : 3 jc^t-^sie^'J^W^ ^ D N A i . X h u > 

^ Fo 

11. S£^iJ#-§- : 6{C^f:^l 4&CDA1 a*^'p2 3 l{iOMe 

T ^ y ^Se^ijji)^ ^ ^ > jao^->4-U> (gankyrin) (D^^^ 

flu ^ w -r S U ^ ^ f- K o 

12. 6{C7j^-ri 4{iOAl a^^i^E 3 l&©Me 

o^'/X{iffe®T ^ y J: sg^tc J: ^9 ii^tft^ tifcT i y ^ie^|j7:)- 
13. S£?iJ#-^: 6{C:^-^l{i®Me t;&^ii2 3 l{i©Me tt"^ 
^^f- Ko 

14. SS^iJ#-^: 6{C^-ri{i©Me t*^i^2 3 I ^(DM e ttT 
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o 

15. iE?iJ#-f- : 5 {C,T^-r±gS@e^iJ^ ^ D N A i . X h 'j > 

16. 1 . 2 . 5 . 6 . 7 . 10. 11. 1 2 Xti 1 5 {ClB 

4-° 'J ^ :/ ^ K •> r?-' ^ ;uss^ij ^ijM^in $ n -> r ^ >'W{tlJD 'f^ U ^ 
Ko 

17. 1-16 Oi.^f•■tL;6^ 1 r^izmmoDyf^ U ^ K itfe O 
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SEQUENCE LISTING 

<110> FUJITA Jun 
<120> Gankyrin 
<130> F884-PCT 
<150> JP 9-286214 
<151> 1997-10-03 
<160> 9 
<210> 1 
<211> 780 
<212> DNA 
<213> Human 

<223> DNA coding for human gankyrin 
<400> 1 

tggtgaagct ctaacggctg ttttgactgg cgtagccgga gccggcgacg tgaggcgggc 60 
gttgctcgcg cgacaagtag ttgctgggac agcgaa atg gag ggg tgt gtg tct 114 

Met Glu Gly Cys Val Ser 
1 5 

aac eta atg gtc tgc aac ctg gcc tac age ggg aag ctg gaa gag ttg 162 
Asn Leu Met Val Cys Asn Leu Ala Tyr Ser Gly Lys Leu Glu Glu Leu 

10 15 20 

aag gag agt att ctg gee gat aaa tec etg get act aga act gac cag 210 
Lys Glu Ser lie Leu Ala Asp Lys Ser Leu Ala Thr Arg Thr Asp Gin 

25 30 35 

gae age aga act gca ttg cac tgg gca tgc tea get gga cat aca gaa 258 
Asp Ser Arg Thr Ala Leu His Trp Ala Cys Ser Ala Gly His Thr Glu 
40 45 50 
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att gtt 
He Val 
55 

gat gca 
Asp Ala 

gag att 
Glu He 

aat caa 
Asn Gin 

cat gag 

His Glu 
120 

aag gac 

Lys Asp 
135 

aac ttg 

Asn Leu 

ate caa 
He Gin 

gag aga 
Glu Arg 



gaa ttt 
Glu Phe 

ggt tgg 
Gly Trp 

gta aaa 
Val Lys 
90 

aat ggc 
Asn Gly 
105 

ate get 
He Ala 

cat tat 
His Tyr 

aag atg 
Lys Met 

gac act 
Asp Thr 
170 
gtg gaa 
Val Glu 
185 



ttg ttg 
Leu Leu 
60 

tct cct 
Ser Pro 

75 
gcc ctt 
Ala Leu 

tgt act 
Cys Thr 

gtc atg 
Val Met 

gag get 
Glu Ala 
140 
att cat 
He His 
155 

gag ggt 
Glu Gly 

gaa gca 
Glu Ala 



caa ctt 
Gin Leu 

ctt cat 
Leu His 

ctg gga 
Leu Gly 

ccc tta 
Pro Leu 
110 
tta ctg 
Leu Leu 
125 

aca gca 
Thr Ala 

ate ctt 
He Leu 

aac act 
Asn Thr 

aaa ctg 
Lys Leu 
190 



gga gtg 
Gly Val 

att gcg 

He Ala 
80 

aaa ggt 

Lys Gly 
95 

cat tat 

His Tyr 

gaa ggc 
Glu Gly 

atg cac 
Met His 

ctg tac 
Leu Tyr 
160 
cct eta 
Pro Leu 
175 

ctg gtg 
Leu Val 



cca gtg 
Pro Val 

65 

get tct 
Ala Ser 

get caa 
Ala Gin 

gca get 
Ala Ala 

ggg get 
Gly Ala 
130 
egg gca 
Arg Ala 
145 

tac aaa 
Tyr Lys 

cac tta 
His Leu 

tec caa 
Ser Gin 



aat gat 
Asn Asp 

get ggc 
Ala Gly 

gtg aat 
Val Asn 
100 
teg aaa 
Ser Lys 
115 

aat cca 
Asn Pro 

gca gcc 
Ala Ala 

gca tec 
Ala Ser 

gcc tgt 
Ala Cys 
180 
gga gca 
Gly Ala 
195 
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aaa gac 306 
Lys Asp 
70 

egg gat 354 
Arg Asp 
85 

get gtc 402 
Ala Val 

aac agg 450 
Asn Arg 

gat get 498 
Asp Ala 

aag ggt 546 
Lys Gly 
150 

aca aac 594 

Thr Asn 

165 

gat gag 642 
Asp Glu 

agt att 690 
Ser He 
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tac att gag aat aaa gaa gaa aag aca ccc ctg caa gtg gcc aaa ggt 738 

Tyr lie Glu Asn Lys Glu Glu Lys Thr Pro Leu Gin Val Ala Lys Gly 
200 205 210 

ggc ctg ggt tta ata etc aag aga atg gtg gaa ggt taaaca 780 

Gly Leu Gly Leu He Leu Lys Arg Met Val Glu Gly 

215 220 225 

<210> 2 
<211> 226 
<212> PRT 
<213> Human 

<223> Amino acid sequence of human gankyrin 
<400> 2 

Met Glu Gly Cys Val Ser Asn Leu Met Val Cys Asn Leu Ala Tyr Ser 

1 5 10 15 

Gly Lys Leu Glu Glu Leu Lys Glu Ser He Leu Ala Asp Lys Ser Leu 

20 25 30 

Ala Thr Arg Thr Asp Gin Asp Ser Arg Thr Ala Leu His Trp Ala Cys 

35 40 45 

Ser Ala Gly His Thr Glu He Val Glu Phe Leu Leu Gin Leu Gly Val 

50 55 60 

Pro Val Asn Asp Lys Asp Asp Ala Gly Trp Ser Pro Leu His He Ala 
65 70 75 80 

Ala Ser Ala Gly Arg Asp Glu He Val Lys Ala Leu Leu Gly Lys Gly 

85 90 95 

Ala Gin Val Asn Ala Val Asn Gin Asn Gly Cys Thr Pro Leu His Tyr 
100 105 110 
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Ala Ala Ser Lys Asn Arg His Glu He Ala Val Met Leu Leu Glu Gly 

115 120 125 

Gly Ala Asn Pro Asp Ala Lys Asp His Tyr Glu Ala Thr Ala Met His 

130 135 140 

Arg Ala Ala Ala Lys Gly Asn Leu Lys Met He His He Leu Leu Tyr 
145 150 155 160 

Tyr Lys Ala Ser Thr Asn He Gin Asp Thr Glu Gly Asn Thr Pro Leu 

165 170 175 

His Leu Ala Cys Asp Glu Glu Arg Val Glu Glu Ala Lys Leu Leu Val 

180 185 190 

Ser Gin Gly Ala Ser He Tyr He Glu Asn Lys Glu Glu Lys Thr Pro 

195 200 205 

Leu Gin Val Ala Lys Gly Gly Leu Gly Leu He Leu Lys Arg Met Val 

210 215 . 220 

Glu Gly 
225 

<210> 3 
<211> 693 
<212> DNA 
<213> Mouse 

<223> DNA coding for mouse gankyrin 
<400> 3 

atg gag ggg tgt gtg tct aac ata atg ate tgt aac ctg gcc tac agt 48 
Met Glu Gly Cys Val Ser Asn He Met He Cys Asn Leu Ala Tyr Ser 

5 10 15 
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ggg aag ctg gat gag ttg aag gag cgc att ttg get gat aaa tct ctg 96 

Gly Lys Leu Asp Glu Leu Lys Glu Arg He Leu Ala Asp Lys Ser Leu 

20 25 30 

get act aga aet gat cag gae age aga aea get ttg eac tgg gca tgc 144 

Ala Thr Arg Thr Asp Gin Asp Ser Arg Thr Ala Leu His Trp Ala Cys 

35 40 45 

tea get gge cat aca gaa att gtt gaa ttc ttg ctg eaa ctt gga gtg 192 

Ser Ala Gly His Thr Glu He Val Glu Phe Leu Leu Gin Leu Gly Val 

50 55 60 

cea gtn aat gat aaa gat gae gca ggt tgg tct cet ctt cat att get 240 

Pro Val Asn Asp Lys Asp Asp Ala Gly Trp Ser Pro Leu His He Ala 

65 70 75 80 

gcc tec get ggc egg gat gag att gta aaa gee ctt ctg gtg aaa ggt 288 

Ala Ser Ala Gly Arg Asp Glu He Val Lys Ala Leu Leu Val Lys Gly 

85 90 95 

gca eat gtt aat tct gtc aat caa aac ggc tgc act cea etc cat tat 336 

Ala His Val Asn Ser Val Asn Gin Asn Gly Cys Thr Pro Leu His Tyr 

100 105 no 

gca get teg aag aat agg cat gag att tct gtt atg tta eta gaa ggt 384 

Ala Ala Ser Lys Asn Arg His Glu He Ser Val Met Leu Leu Glu Gly 

115 120 125 

ggg get aac cea gat gcg aag gae cat tac gat get aca gca atg cac 432 

Gly Ala Asn Pro Asp Ala Lys Asp His Tyr Asp Ala Thr Ala Met His 

130 135 140 

egg gca gca gee aag ggt aac ttg aag atg gtt cac ate ctt ctg tte 480 

Arg Ala Ala Ala Lys Gly Asn Leu Lys Met Val His He Leu Leu Phe 

145 150 155 160 
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tac aaa 


gca tec aca aac 


ate caa gac 


act 


pap PPt 


aaLi dU L UUL LLd 


^9ft 


Tvr Lvs 


Ala Ser Thr Asn 


lie Gin AsD 


Thr 

X til 


nin niv 


Acn TK T» Pfn I Oil 

nbii inr rro LcU 






165 




170 
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par ttR 


pcc tpt pat paa 


pa a a pa q\p 

gag aga 5 15 


pa a 

B^^ 


(Tfl or om 


9951 ttt ^l"** frtnr 
add. Lll CLg gig 


0 /u 


Hie I PI1 

11 1 O LrC U 


A 1 a rv<; A<;n fj 1 11 

n I Q- V/O fld}^ VJiU 


niii ArP Val 
1 u ni g V a i 


ni 11 

\j 1 u 


niii Ala 
u 1 u nla 


Lys rne Leu vai 






180 


185 






1 Qfl 




act caa 


eea ffca aet att 


tac att ea£ 


aat 


aaa paa 


paa aa0 aca rp/^ 
Baa aag aca uuu 


R94 


Thr Gin 


Glv Ala Ser He 


Tvr lie Glu 

* J X X X ^ U X u 


j^o 11 


LJJ^ U 1 U 


n I It 1 vc Thr Prn 
UIU L*yi> iiii nu 






195 


200 

i-rf V/ V/ 






C\JO 






oft QCC QQQ 
gii gLrU aaa s&K 


PPP PfP 0Pt 


L La. 


a la C I L 


aag aga cia gca 


0 


I on n 1 n 
LcU Ulll 


Va 1 Ala 1 V c n 1 V 
Val nla Ltyi> Uiy 


n 1 V 1 pii r. 1 V 

u 1 y Lc u u 1 y 


I oil 


1 1 c Leu 


Lys Arg Leu Ala 








91 ^ 










era a act 


gCla B^o B^*- I- L 


a t P tap 

a L B tag 








79n 


niii ^or 
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niii niii Ala <spr 
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Mp t 
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Mpt ft 111 

[Tic L VJ 1 U 


Gly Cys Val Ser 


Asn lie Met 


lie Cys Asn Leu Ala Tyr Ser 




1 


5 




10 




15 




Rlv Lv<; 


Leu Asp Glu Leu Lys Glu Arg 


He Leu Ala Asp Lys Ser Leu 






20 


25 






30 




Ala Thr 


Arg Thr Asp Gin Asp Ser Arg Tiir Ala Leu His Trp Ala Cys 






35 


40 






45 








6 . 


/ 1 


2 







f 



wo 99/18201 PCT/JP98/04467 

Ser Ala Gly His Thr Glu He Val Glu Phe Leu Leu Gin Leu Gly Val 

50 55 60 

Pro Val Asn Asp Lys Asp Asp Ala Gly Trp Ser Pro Leu His lie Ala 
65 70 75 80 

Ala Ser Ala Gly Arg Asp Glu He Val Lys Ala Leu Leu Val Lys Gly 

85 90 95 

Ala His Val Asn Ser Val Asn Gin Asn Gly Cys Thr Pro Leu His Tyr 

100 105 no 

Ala Ala Ser Lys Asn Arg His Glu He Ser Val Met Leu Leu Glu Gly 

115 120 125 

Gly Ala Asn Pro Asp Ala Lys Asp His Tyr Asp Ala Thr Ala Met His 

130 135 140 

Arg Ala Ala Ala Lys Gly Asn Leu Lys Met Val His He Leu Leu Phe 
145 150 155 160 

Tyr Lys Ala Ser Thr Asn He Gin Asp Thr Glu Gly Asn Thr Pro Leu 

165 170 175 

His Leu Ala Cys Asp Glu Glu Arg Val Glu Glu Ala Lys Phe Leu Val 

180 185 190 

Thr Gin Gly Ala Ser He Tyr He Glu Asn Lys Glu Glu Lys Thr Pro 

195 200 205 

Leu Gin Val Ala Lys Gly Gly Leu Gly Leu He Leu Lys Arg Leu Ala 

210 215 220 

Glu Ser Glu Glu Ala Ser Met 
225 230 
<210> 5 
<211> 693 
<212> DNA 
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<213> Rat 

<223> DNA coding for rat gankyrin 
<400> 5 

atg gag ggg tgt gtg tct aac eta atg gtc tgt aac ctg gcc tac aac *48 
Met Glu Gly Cys Val Ser Asn Leu Met Val Cys Asn Leu Ala Tyr Asn 

5 10 15 

ggg aag ctg gat gag ttg aag gaa age att ttg get gat aag tet ctg 96 
Gly Lys Leu Asp Glu Leu Lys Glu Ser He Leu Ala Asp Lys Ser Leu 

20 25 30 

gee act aga act gat eag gae age aga aca gca ttg eae tgg gca tgc 144 
Ala Thr Arg Thr Asp Gin Asp Ser Arg Thr Ala Leu His Trp Ala Cys 

35 40., 45 

tea get ggt cat aca gaa att gtt gaa ttc ttg ctg caa ett gga gtg 192 
Ser Ala Gly His Thr Glu lie Val Glu Phe Leu Leu Gin Leu Gly Val 

50 55 60 

cca gta aat gaa aaa gae gat gca ggt tgg tct cet ett eat att get 240 
Pro Val Asn Glu Lys Asp Asp Ala Gly Trp Ser Pro Leu His He Ala 
65 70 75 80 

get tec get ggc egg gat gag att gta aaa gee ett ctg ata aaa ggg 288 
Ala Ser Ala Gly Arg Asp Glu lie Val Lys Ala Leu Leu lie Lys Gly 

85 90 95 

gca caa gtg aat gee gtc aat eag aat ggc tgc aeg gee ett cat tat 336 
Ala Gin Val Asp Ala Val Asn Gin Asn Gly Cys Thr Ala Leu His Tyr 

100 105 110 

gca get tec aag aat agg eat gag att get gtt atg tta eta gaa ggt 384 
Ala Ala Ser Lys Asn Arg His Glu lie Ala Val Met Leu Leu Glu Gly 
115 120 125 
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ggg get aat cca gat get aag aae cat tat gat get aca gca atg cac 432 
Gly Ala Asn Pro Asp Ala Lys Asn His Tyr Asp Ala Thr Ala Met His 

130 135 140 

egg gea gea gee aag ggt aac ttg aag atg gtt cat ate ctt etg tee 480 
Arg Ala Ala Ala Lys Gly Asn Leu Lys Met Val His lie Leu Leu Phe 
145 150 155 160 

tac aaa gca tee aca aae ate caa gat act gag ggt aae act ect eta 528 
Tyr Lys Ala Ser Thr Asn He Gin Asp Thr Glu Gly Asn Thr Pro Leu 

165 170 175 

eac tta gee tgt gat gag gag aga gtg gaa gaa gca aaa ttg etg gtg 576 
His Leu Ala Cys Asp Glu Glu Arg Val Glu Glu Ala Lys Leu Leu Val 

180 185 190 

ace caa gga gca agt att tac att gaa aat aag gaa gaa aag aca ccg 624 
Thr Gin Gly Ala Ser lie Tyr He Glu Asn Lys Glu Glu Lys Thr Pro 

195 200 205 

etg caa gtc gee aaa ggg gge etg ggt tta ata etc aaa aga ate gca 672 
Leu Gin Val Ala Lys Gly Gly Leu Gly Leu lie Leu Lys Arg lie Ala 

210 215 220 

gaa agt gaa gag get tct atg tag 720 
Glu Ser Glu Glu Ala Ser Met 
225 230 
<210> 6 
<211> 231 
<212> PRT 
<213> Rat 

<223> Amino acid sequence of rat gankyrin 
<400> 6 
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Met Glu Gly Cys Val Ser Asn Leu Met Val Cys Asn Leu Ala Tyr Asn 

15 10 15 

Gly Lys Leu Asp Glu Leu Lys Glu Ser He Leu Ala Asp Lys Ser Leu 

20 25 30 

Ala Thr Arg Thr Asp Gin Asp Ser Arg Thr Ala Leu His Trp Ala Cys 

35 40 45 

Ser Ala Gly His Thr Glu lie Val Glu Phe Leu Leu Gin Leu Gly Val 

50 55 60 

Pro Val Asn Glu Lys Asp Asp Ala Gly Trp Ser Pro Leu His He Ala 
65 70 75 80 

Ala Ser Ala Gly Arg Asp Glu lie Val Lys Ala Leu Leu He Lys Gly 

85 90 95 

Ala Gin Val Asn Ala Val Asn Gin Asn Gly Cys Thr Ala Leu His Tyr 

100 105 110 

Ala Ala Ser Lys Asn Arg His Glu He Ala Val Met Leu Leu Glu Gly 

115 120 125 

Gly Ala Asn Pro Asp Ala Lys Asn His Tyr Asp Ala Thr Ala Met His 

130 135 140 

Arg Ala Ala Ala Lys Gly Asn Leu Lys Met Val His He Leu Leu Phe 
145 . 150 155 160 

Tyr Lys Ala Ser Thr Asn He Gin Asp Thr Glu Gly Asn Thr Pro Leu 

165 170 175 

His Leu Ala Cys Asp Glu Glu Arg Val Glu Glu Ala Lys Leu Leu Val 

180 185 190 

Thr Gin Gly Ala Ser He Tyr He Glu Asn Lys Glu Glu Lys Thr Pro 
195 200 205 
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Leu Gin Val Ala Lys Gly Gly Leu Gly Leu He Leu Lys Arg lie Val 
210 215 220 

Glu Ser Glu Glu Ala Ser Met 

225 230 
<210> 7 
<211> 15 
<212> PRT 

<213> Artificial sequence 

<220> C-tarminal part of human gankyrin 

<223> 

<400> 7 

Met Glu Gly Cys Val Ser Asn Leu Met Val Cys Asn Leu Ala Tyr 
15 10 15 

<210> 8 
<211> 20 
<212> DNA 

<213> Artificial sequence 

<220> Antisense oligonucleotide to DNA coding for human 

ganl<yr i n 
<223> Synthetic DNA 
<400> 8 

cctgtcgct ttacctcccca 20 
<210> 9 
<211> 20 
<212> DNA 

<213> Artificial sequence 

<220> Antisense oligonucleotide to DNA coding for human 
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gankyr in 
<223> Synthetic DNA 
<400> 9 

tacctcccca cacacagatt 20 
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